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B-58 Inlet Control Principles Revealed 




SUPERSONIC 

WINGS 


Convair’.'i America’s first SUPERSONIC Bomber! 

Leading the way today with the delta shape of tomorrow! Convair’s B-58 supersonic 

bomber brings new dimensions of protection to help preserve a world of continuing peace. 
CONVAIH-FORT WORTH developed and perfected the delta wing into America's first 

supersonic bomber— proof again of Convair's leadership through Engineering to the Nth powi 
Like the already famous delta-wing F-102A Interceptor, also developed by Convair. 
the B-58 offers the U.S. Air Force an added new supersonic force for freedom! 

CONVAIR „ 


■S'- 



Performance is the payoff in aircraft air conditioning. Weight 
size, efficiency and reliability are prime criteria. 

Simple air cycle packages for trainers— complex systems for 
heavy bombers or Century fighters— Freon refrigeration sys- 
tems— for any of these the aircraft engineer knows he can 
count on Stratos. One of the first to produce aircraft air con- 
ditioning, Stratos has designed, developed and delivered com- 
plete systems for transports as well as for combat aircraft. 

Introduced by Stratos were such advances as evaporative 
cooling, moisture separators, variable area nozzles, integral 
controls for temperature, flow and pressure regulation, pres- 
surization cate limitation and many other features. 

l-aced with a tough air conditioning problem? Look to 
S:,.\tos for an original, effective solution. Others do. 
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Phillips 66 


WOKSAHEAD 

with 

Continental 


vn 
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Douglas DC>7B, powered by 
Curtiss- Wright turbo-com- 
pound engines, will be the first 
of the new Continental "Golden 
Arrow" luxury fleet. 


Vickers-ViscounI prop-jet air- 
liner wiil bring new comfort 
and safety to passengers with 
its freedom from vibration, 
reduced engine noise and its 
weather avoidance radar. 


Boeing 707 je>, 576-m.p.h. 
lu.xury airliner, will be put in 
service by Continental in 
August, 1959. Plane will have 
all latest comfort and safety 
features. 


0 Today, Phillips 66 Aviation Gosoline gives 
dependoble, efficient performance to Con- 
tinental and other lending air lines, as well 
os to the military air services. 

In step with the future, Phillips is o leading 
producer of super performance Jet Fuels for 
the latest designs in turbo-props and jets. 
And Phillips research continues to lead the 
way for development of fuels for the oircroft 
of tomorrow. 




AVIATION DIVISION 


PHILLIPS PETROLEUM COMPANY 


BARTLESVILLE, OKLAHOMA 




QUALITY 

MAGNESIUM 

CASTINGS 
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. .for the Aircraft Industry! 



THE DOW CHEMICAL COlPA.NY 
Fo.rn.lrj Suic*. Bay City, MirUipan 


AVIATION CALENDAR 


,\ST,‘''lIrtcr?ta'H.r!’'L™\ng^ Calif. 

Mar. 'll-'is-io;? Atomic Exposition, in- 
■ “ 



Mav 8-11-nHi .\mmal National Fonim, 
■ -- 



LUBRICATED ONLY BY RADIOACTIVE HOT WATER 

GRAPHITAR BEARINGS SUCCESSFULLY 

WITHSTAND 50,000 MILE TEST IN ATOMIC 
POWERED SUBMARINE U.S.S. NAUTILUS 



THE UNITED STATES GRAPHITE COMPANY 

GRAPHIIAR’^cmoN-GKipimE • GRAMIR^sihhped meui pprts • MRRICAN® braphiee produces • RSG^ brushes 
GIVmON 0( IRE mCKES GORPORATIGN, SAGINAW, MICRIGAN 


POINT OF RETURN 



NAVY-NORTH AMERICAN FJ4 


How U. S. Rubber Engineers have developed new 
strength and safety — at the vital point of contact 


The point of return Is made of rubber and nylon. The tires of a modern jet plane are 
asked to accept a man-sized responsibility for the safety of planes and crew, that 
is measured in ever-increasing heat, speed, load and impact. 

To handle these tremendous stresses and strains, U, S. Rubber engineers, working 
closely with the Armed Forces, have done some remarkable things. And they have 
been able to do them because U. S. Rubber has the research and testing facilities, 
the manpower, machines, and experience which have, quite literally, grown with 
the demands of U. S. Military Aviation. 

learned in building military aviation tires of ever greater safety and 
ig applied every day in making U. S. Royal Tires for all types of 
first, for example, to use nylon in a military aviation tire, the same 
added strength to the U. S. Royal aircraft tires in use by 


The lessons they hi 
dependability are t 
aircraft. They were 
nylon that today gi' 
commercial and civilian aircraft 
Literally, off the carrier decks an 


lilitary airfields has com,e greater safety for every flyer. 



U.S. Royal Tires 


United Stales Rubber 



A 

AIRBORNE 

CAPACITOR 

2’Aoz. 


B 

OLD-STYLE 

CAPACITOR 

1O02 


NEW AIRBORNE STARTING CAPACITOR 

75% LIGHTER 


HAS TWICE THE 


CAPACITY AT TRIPLE THE VOLTAGE 


We pot into the custom capacitor 
and r.f. filter business because we 
wanted lighter, smaller, more effi- 
cient capacitors and fillers for our 
aircraft motors and couldn’t find 
any. So we began making our own. 

Using Mylar dielectric and a 
special conductor, we have been 
able to make dramatic reductions 
in capacitor size and rveight, while 
maintaining or inereasing capacily 
and dielectric strength. The exam- 
ple above is typical. 

Tried and proved ori our own 
Airborne capacitors are now a\ ail- 


able to help reduce the weight and 
bulk of your components. Vacuum 
impregnated with polyamide resin 
and hermetically sealed in drawn 
steel cans. Airborne capacitors 
have excellent resistance to vibra- 
tion, fungi, salt spray and humid- 

characteristics throughout the tem- 
perature range — 65® to +300° F. 
They meet government specifica- 
tions Jan-C-25, MIL-1-6181B and 
MlL-M-8609. 

Send for quotations on Airborne 
custom miniaturized capacitors — 
and Airborne miniaturized r.f. 
fillers. 



LINEATOR® . ROTORAC® . TRIM TROL® ■ ROTORETTE® 

AIRBORNE ACCESSORIES CORPORATION 

HILLSIDE 5, NEW JERSEY 

Ruraienlsd in ConoUo by: WINNETT BOYD LIMITED • 7*5 Ml. PleoioM RS., Tersnis t2, Oi 





In TEFLON^hose 





Pat. No. 2/752/637 . . . for unique tube of Teflon 


. . . 5 years development and qualification testing 


. . . 4 years actuol flight service 


20th year of service to industry 

es i stof*! ex 


There's SAFETY 
in these 


RESISTOFLEX CORPORATION, Roseland, 
N. J-: Western Plant: Burbank, Calif. 


numbers 


T here is a difference in Teflon tubing — and there is a 
patent to prove it. Resistoflex know-how in Teflon-proc- 
essing assures you high integrity lines . . . genuine aircraft 
quality. 

Long before, it was ever offered to the aeronautical indus- 
try, Fluoroflex®-T hose had withstood countless hours of 
standard and specially devised tests of the severest type 
without failure. 

Now, more than 4 years of successful experience in flight 
also back up your choice of Fluoroflex-T hose assemblies. 
As the originator of Teflon hose, Resistoflex made a major 
contribution to flying safety. It has sat- 
isfied a vital need for leakproof, light- 
weight, corrosion resistant flexible lines 
to work at continuous operating tem- 
peratures of — 65“F’to +450°F. Send 
for technical data. 



How on-the-spot service engineers back up 
General Electric flight control systems 



G-E field service engineers provide valuable technical 
assistance to the Armed Forces wherever service is 
required on General Electric flight control systems- 
These “tech reps" also conduct classes for pilots and 
aviation specialists on the operation and maintenance 
of G-E flight control systems. 

In addition. General Electric service engineers make 
detailed field operation reports on flight control sys- 
tem performance. These reports provide design 
engineers with information on system performance 
on operational aircraft for improving future G-E 
flight control systems -systems that are now being 
designed and built for the latest supersonic aircraft. 
FOR DETAILED INFORMATION on the flight control 
systems that General Electric is designing and manu- 
facturing for our Armed Forces, contact your G-E 
Aviation and Defense Industries Sales Office. Section 
221-9, Schenectady 5, New York. 


^vgress Is Our Most- fmporfant Product 

GENERAL® ELECTRIC 






Sub-miniature RATE GYRO 

Tliotisancis oF tlie sub-mini.iture Rale Gyros 
inanufuctured by Sanders Associates have been 
used for (be past several years in critical 
applications on aircraft and missiles. 

Long known fur high reliability and rugged construclion, (he Sanders 
Rate Gyro features: 

Insured Reliability Exiernel Zero Set 

lifetime Hermetic Sealing High Sensitivity 

Excellent Resolution Small Size; 2Vie" L x 'Vis" 0 

Compensation for Environment Light Weight: only 3'A oz. 


Rigid quality controls, precision testing and certified data on each gyro 
guarantees compliance to specifications and "Insured Reliability”. 
Direct distribution by Sanders Associates ofiers tlic long experience of 
Sanders’ engineers for reviewing your gyro design and application 
problems. Whether your problem is on selection of a gyro or a com- 
plete gyro control package, our Application Engineers are available 
CO assist you. 


RHD £ R S 
SSget RT£ S 


.1 NASHUA, NEW HAMPSHirr 


W«i> CssiP rtaM OUitt: 7S3S VAN NUVS ILVO., VAN NUYS, CALIFOINIA. T4(. SrArEa-2730 


3000 PSI SOLENOID PILOT OPERATED 4 WAY 

3 POSITION SELECTOR- 

with 125 psi Minimum Actuating Pressure! 





Wm.R. Whittaker Co.. I 


Lld.,9tS N. Citrus Ave.. Los Angeles 38, Calif. 
Hempstead, Long Island 
Indianapolis • Baltimore 
Wichita • Seattle 


d this Coupon for Complete Information 


Wn. R. Whittaker Co., Ltd. Dept. 38S 

915 N. Citrus Avenue 
Los Angeles 38, Calif. 

Gentlemen; 

Please send me further Information on the Whittaker 
Solenoid Pilot Actuated Sleeve Selector Valve. 


Address. 




Now! 


ADEL 


offers St new 


line of HIGH TEMPERATURE 


MINIATURE VALVES 



Here t( 

A njiiHfiie of valves that will meetS»«7 
,je^iremen( demanded by today's accelhcating 
aircraft designs. 'v 

Performance and environmental demands, tn\ 
conjunction with design simplicity, size and 
weight— all requirements a valve must face- 
arc met by these revolutionary new models. 
Months and months of exhaustive engineering 
time in all fields have gone into the develop- 
ment of this line. Research in metallurgy, 
endurance, stress and surge control have 
all conlributed to the end product. 


Versatile, high 
temperature performance 
in a miniature packagi 


THSSE VALVSi ARE NOW IN PKOOt/CTtON. 

OUR ENGINEERING SALES REPRESENTATIVES ARE READY 

TO DISCUSS THEIR APPLICATION TO YOUR REQUIREMENTS. 




(, CALIFORNIA •HUNTINGTON. WEST VIRGINIA 



Highet ceilings and faster rates cl 
climb have accentueted the problem 
of boiling fuel vapor Ihel locks the 
fuel supply and causes engine failure. 


CRANE^ 


•Hipfi Vopor/Z.ioairf Ratio 



Featherweight 

Champ! 


ARC’S ADF weighs less than 20 lbs! 

Why carry dead weight? Why excess bulk? 

This Automatic Direction Finder oKers accuracy and 
reliability proved in more than two years of testing — yet 
the entire 5-unit system wei^s only 19.7 pounds. Now 
you can have a DUAL installation where required — at a 
weight saving of 80 pounds or more. 

The ADF still is the world's Number One navigational 
aid, usable on an estimated 60,000 radio stations. Now 
you can have ADF featuring ARC standards of 
performance and reliability. This system incorporates 
hermetic sealing of critical components such as the 
entire loop assembly. It also has other mechanical 
features designed and tested for dependability under 
today’s higher speeds and more exacting operational 
and environmental conditions. 

The Type 2 1 ADF covers all frequencies from 
190 kcio 1750 kc. It requires less power — 
only 2.8 amps at 27,5 volts dc input. Extremely 
low drag of the loop is an outstanding feature. 

Housing extends only 2 inches from the skin 
of the aircraft. 

Now make room for more payload and 
other equipment. Fly with ARC- 
reliability, less weight, less space, less 
drag. Ask your dealer for 
complete details. 



^ircraft ^adio C***'P^^*>*'^** boonton, new jersey 



How you can "squeeze” 

64 simultaneous messages 
into a single frequency 

Breaking communication bottlenecks is a specialty of the Hoffman 
CV-1 57 Dual Sideband Converter. In one quarter the space of 
previous sideband converters it achieves maximum use of today’s 
limited frequency bands, relieves traffic overloads. The CV-1 57, 
designed and developed by Hoffman, receives independently 
modulated AM signals with a highly suppressed carrier and splits 
them into two sidebands. Result: up to 75% greater effective 
range without increasing transmitter power— 2 to 32 times more 
traffic capacity without increasing frequency bandwidths. As many 
as 64 dualtone teletype channels, or various combinations of 
teletype, facsimile and AM voice can be handled by the CV-1 57. 
Write today for additional data on this and ocher advanced 
communications techniques now under evaluation at Hoffman. 




||olTman 


LABORATORIES, INC. 

BSmtARY OF HOFFMAU SLECTRONIC5 CORPORATION 


3761 South Hill Street ■ Los Angeles 7. California 
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Why Choose 

menasco 

? 


Because menasco quality 

MEETS ALL STANDARDS 


America’s first great jet transports, the 707 Strato- 
liner and the Intercontinental will provide new 
luxury, distance^vouring speed and unimagined 
smoothness of takeoff, flight and landing. Their 
military counterpart, the KC-135 Tanker, will 
make possible global operation of another great 
BOEING aircraft, the B-52 jet bomber. These air- 
planes represent another outstanding BOEING 
contribution to aviation. 

In selecting MENASCO to build the nose land- 
ing gear for its 707 series transports and its 
KC-135 Tiuiker, BOEING was assured that this 
vital component would meet the exacting require- 
ments of either the Air Force or the Civil Aero- 
nautics Administration. MENASCO'S qudity is 
“built-in" and meets any and all standards. 

MENASCO precision fabrication of this 
BOEING design combines the most effective appli- 
cation of both steel and aluminum for lighter weight 
and compactness, and the exclusive Uniwelding 
process assures greater strength and reliability. 


rm. 


First in development, quality, dt 


menasco manufacturing company 


805 San Fernando 


AVIATION WEEK 






►Company now doubts whether collision detection and avoidance 
can be developed In practlcol form. 

TCA Picked Vanguard for Economy 37 

► Trons-Conada Air Lines decided after two-year study that turbo- 
prop costs were less than those of pure jet. 

Principles of B-58 Inlef Control Systems Revealed ... 50 

► System which Minneapolis-Honeywell devised to hold shock pot- 
tern within narrow limits for supersonic flight is discussed. 
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B. F. Goodrich zipper seals 
tight, zips open fast 



B. F. Goodrich Pressure Sealing Zippers seal out dire, 
fumes, and liquids— yet zip open in seconds for access. 

Notice above how molded rubber lips overlap with 
hairline precision- They form a seal that tightens under 
external pressure and withstands any pressure up to the 
maximum strength of the zipper itself. 

Pressure Sealing Zippers, which are made only by 
B. F. Goodrich, ate used for air duas, inspection ports, 
access doors, aileron gap seals and dozens of other uses. 
We’re sure there's one for you. 


BFG Pressure Sealing 
Zippers come in three 
basic styles, (left) de- 
signed to solve nearly 
any tricky sealing 
problem. Write for 
free folder. 


B.EGoodrich Aviation Products 

A division of The B. F. Goodrich Company, Akron, Ohio 
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EDITORIAL 


Watch the Budget Closely 


Tlic Fiscal 1958 edition of the federal budget will ap- 
pear in Washington this week. As usual the aviation 
industry should study it closely because it has enormous 
import for the economic future of both military and civil 
aviation, Avurio.N Week will publish a complete analy- 
sis of the Fiscal 1938 federal budget in its next issue com- 
piled by members of its Washington bureau. 

'Iliis is an unusually significant budget for as’iation 
because Fiscal 1938 brings the national airpower policy 
to a critical crossroads, llie surplus funds left over from 
the Korean war arc just about gone. For the first time the 
Defense Department budget will ha\-e to reflect the full 
cost of maintaining the current and projected military 
airpower. The first thing to look for in the Fiscal 1958 
budget is whether it faces up to the $2 to S3 billion in- 
crease specified as necessary for Fiscal 1958 by USAF 
Secretary Donald Quarles and Chief of Staff Nathan F. 
Twining when they accepted the “austerity” budget for 
Fiscal 1957. 


'One Shot' Economy 

During testimony on the Fiscal 1957 budget both 
Secretary Quarles and General Twining noted that its 
limits were made possible onlv bv "one shot" ecoiionrv 
measures that could not be repeated safely. They said 
in effect that the Fiscal 1957 budget limits were merely 
deferring payment of the full airpower bill until Fiscal 
1958. 

Last year President Eisenhower asked Congress for 
$16.2 billion for USAF and then three months later, 
when the hue and cry over airpower reached a peak, asked 
for an additional $300 million. Congress boosted even 
this request by $900 million to make a total of about 
$17,5 billion available for USAF. 

If the US.AF budget request for Fiscal 1958 is near 
this same level it will mean that the "one .shot” econ- 
omy policy has been translated into a permanent reduc- 
tion and the second Eisenhower administration has 
launched info a long-range reduction program for niili- 
taiy airpower. 

Another item to watch closely is the aircraft and mis- 
sile procurement account. USAF is now in the midst of 
a modernization program that will require heavy ex- 
penditures for new hardware over the next fire years. 
If procurement is cut in Fiscal 1958 it will mean the 
administration has decided to stretch out the obsolescent 
cycle in the face of concrete evidence that the Russians 
are contracting theirs to put more modem equipment 
into their combat units at a faster rate. 

More clues will he found in the operations and main- 


tenance account. This is a good measuring stick to gage 
the combat ctEcicncy of USAF, Without sufficient 
funds for firing time required for high level proficiency 
training and adequate maintenance to keep units close 
to full operational strength, the mere number of units 
carried on the order of wttle is meaningless. 

Research and Development 

Perhaps the most important area of all is research and 
development. Defense Department has been firmly com- 
mitted to the fallacy of a constant level research and 
development budget and has been skimping as much 
as possible in this vital area. Watch to see what happens 
here in the Fiscal 1958 budget because it rvill determine 
what kind of weapons we hare to defend the tree world 
five to ten years from now. 

Also rvatch the President’s budget message to see 
whether he candidly admits that the 1 37 wing USAF 
program has been abandoned and a lower force level 
set or whether the same old meaningless platitudes are 
used to disguise the real import of the budget figures. 

There are many other vital airpower budgetary issues 
that w'ill not become clear until the congressional de- 
bate on the appropriation bill begins. Among these arc; 

• Was the additional $900 million voted by Congress 
released by Defense Department to USAF? 

• Was any of the additional research and development 
money appropriated by Congre-ss released by Defense De- 
partment to USAF? 


Addit’ional Funds 


During the congressional debate on the Fiscal 1957 
budget the administration yielded to critics of its pro- 
gram bv asking for the additional $500 million and spe- 
cifically promised to accelerate production programs of 
the F-KM and F-101 supersonic fighters and the B-52 
bomber. It will he interesting to find out whether thc.se 
promises were kept or whether, as informed Pentagon 
sources claim, each of these specific programs has been 
either ait back or stretched out. 

All signs point to a sliowdown battle over the same 
airpower issues that rocked the Congress, the Administra- 
tion and the Pentagon during 1956. The Suez crisis and 
the continuing threat of Communist aggression and ex- 
pansion in both the Middle East and Asia will lend 
additional significance to the new airpower debate. 

— Robert Hotz 
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The aircraft that 

breaks the tradition harrier! 


On the new F-27...a complete pneumatic system! 



Another olJ-ibe-shelt ifem - KiHfle 2 ctm 
AC-driven compressor package including 
moisture separator, relief valve, pressure 
switch and inlet pressure regulating device. 


Designed and built by Kidde engineers to Fairchild’s exacting 
specifications, the Kidde pneumatic system saves approxi- 
mately 100 pounds, is faster operating, is easier to maintain, 
and requires no flammable liquids. 

Matching the smoothness of her Rolls-Royce prop jet engines, 
pneumatic power for the F-27 is furnished by two engine gear 
box driven Kidde 2 cfm air compressors. The air stored at 
3300 psi is used for operation of nose wheel steering, wheel 
brakes and anti-skid system, landing gear, up locks, pro- 
peller brakes, tail bumper and emergency systems, 
lOesign responsibility for the F-27 pneumatic system rests 
with Walter Kidde & Company, who can furnish complete 
pneumatic systems on an off-the-shelf basis, as well as the 
engineering talent to develop and produce special equipment 
on request- Get the answers to your pneumatics problems now 
... by writing Kidde today. 


Kid d e ^ 



Walter Kidde & Company, Inc. 
1 1 8 Main St., Belleville 9, N. J. 


District Sales-Engineering Offices: Washington, D. C-; Doyton, Ohio; Deltas, Tex.; 
Seattle, Wash.; St. Louis, Mo.; Von Nuys, Colif.; Montreal, Canodo; Belleville, N. J. 


WHO'S WHERE 


lu the Front Office 


the Sheffield Cotp. 


Seiiii-Conductot Products and Military E 
trollies Division; Arthur L. Reese, vice pi 
dent-general manager, Cunnnunicstlons 
Industrial Electronics Division. 

Fred M. Cniies, chairman and chief 
ccutivc officer, and Guy T. Avery, presid 
and cliici administration officer, Acme S 
Co., Chicago. III. Carl |. Sharp, fan 


Mi 


Carl G. Holschuh, president and general 
anagei, and Dr- Carl A. Ftische, executive 
cc president, Sperry Cytoscope Co., divi- 
)n Soerrv Rand Corp., Great Neck, N. Y. 

iiccctds Charles M. Green. 

t, Fluorulon Lab 


F. B, DuVs 
oratories, Inc., Caldwell, N. I. 

Eugene C. Taylor, vice president-mainte- 
nance and engineering (Tulsa, Okla.), Amer- 
ican Airlines, Inc. 

C)Tus S. Collins, vice president-sales and 
traffic. Pan Ametican-Gracc .\irwj''s. In;., 

New York. N. Y. ^ 

and treasurer. The Hying Tiger Line, Inc. 

John B. Montgomery, general manager. 
Production Engine Department (formerly 
the Evendale Operating Department), Gen- 
eral Electric Company's ,\ircraft Gas Tur- 
bine Dirision, Cincinnati, Ohio. 

Honors and Elections 


aimian of the Helicopter-Council of the 
rciaft Industries ,\ssociatian for IbS". 
r. WTiclan succeeds Don R, Berlin, board 


,Mtss Maty O'Connor, senior stewardesv 
of United Air Lines, has been named le- 

Wonlanofth^TTa”."^^ 

Edward Kciglitley, aviation sales manager 
of Union Oil Company of California, has 
been elected 1957 chaimian of the .\viation 
Advisory Committee of the ,\merican I’etro- 
Iciim Industries Committee, New York, and 
J. II. Craddock, aviation sales manager of 
Humble Oil and Refining Company, has 
been elected vice chainnan. 

Hatry F. Vickers, president of Sperry 
Rand Corp., has received the -American 
Society of Mechanical Engineers Medal for 
distiiigiiished service in engineering and 
science. Penv W. Pralt, chief engineer of 
Pratt & Wliimet Aircraft Co., received the 
ASME George NVestinghouse Cold Medal 
for eminent acliievcments in the field of 


'(S: 


INDUSTRY OBSERVER 

► Chance Vought Airaaft, Inc. is developing a new .supersonic inter- 
coptor-tlic XF9U-to succeed the FSU Crusader, Nary's first 1,000 mpli. 
carrier-based fighter- Vought's XF9U is aimed at speeds of better than 
Mach 2. 

► Boeing is developitrg an advanced version of its B-52 Stratofortress that 
will phase into ]>r^uction plans within tlic neat future. Adv-.inccd B-52 
will use Pratt & Whitney J75 engines, replacing the J57s in cunent models. 
Strategic Air Command has endorsed the proposal. 

► Navy is about ready to make a decision in the hot competition between 
Grumman, Martin and Convair on a new aircraft for anti-submarine war- 
fare. The decision will involve the awarding of contract fur prototype 
construction. 

► First test vehicle of Convair’s Tartar missile program was fired late last 
month. The Tartar, a short-range anti-aircraft missile designed for launch- 
ing from ships, resembles the Convair-dcvcloped Terrier anti-aircraft missile 
that lias replaced the aft 8 in. gun batteries on the cruisers USS Boston and 
Canberra. 

► USAF has not yet made a formal decision to place Convair's B-58 
Hustler supersonic bomber into production, but long lead time sub-systems 
have been ordered for 17 aircraft in addition to the 15 now on order. 
Other pre-production preparations indicate the supersonic bomber with 
the rocket-propelled weapons pod will evolve into a production program 
for the Strategic Air Command. 

► Naw utility helicopter competition has narrowed to proposals from Boll, 
Vcrtol, Hiller and Kaman. Final decision from Bureau of Aeronautics 
is imminent. 

► Fuel for first-stage Vanguard rchicle is UMF-1, one of a series of three 

S rietary fuels der’clopcd by Shell Oil Co. to rigid specifications for 
tv and composition of the fuel. Current single source is a Shell West 
Coast refiney- RP-1, originally reported as the first-stage fuel, is a develop- 
ment of Mobiloil Co- 

► Solar Aircraft has established a missile engineering section headed by 
Ludwig Roth, former assistant director of Army's Redstone Atsenal. Solar, 
which has no prime missile contracts at present, is preparing proposals on 
a \ariety of missile activities, including design and fabrication of compo- 
nents as well as prime contracts. 

► Vcrtol Aircraft Corp. has prepared a inultiplc-lift study for the Army, 
utilizing up to three helicopters— each with a cap-acity equal to that of the 
Vcrtol H-21. Any one of the pilots could actuate trigger and drop load 
from .ill three aircraft in case of an emergency. 

► Fairchild Aircraft will submit a proposal in Army's coinjrctition for a 
rotary-wing “fiving crane." Fairchild conducted the study indqrendently 
after Annv awarded study contracts to five other manufacturers last .August 
(AM' Aug. 20. p. 30). 

► Follow-on orders for Lockheed's C-130 probably will bring a total Ait 
l-'orcc production order for about 400 of tlie cargo planes. Approximately 
100 C-130s almady ace on order. 

► Ci\-il .Aeronautics Administration is interested in one approach by Lock- 
Iteed .Aircraft Cor]), toward developing a windshield for the Electra 
turboprop transport that will offer maxitnuin resistance to bird impact. 
IX'\cln|)inent includes lining glass pane with a layer of rigid plastic 
and soft vinyl on the cockpit side to prevent shattering, CA.A’s interest 
mai' influence windshield design and construction in other jet-powered 
airliners. 
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ground speed 
& drift angle 

ANY TIME. ANYWHERE, ANY WEATHER 


One look and the pilot knows. In a glance he 
reads actual ground speed and drift angle. 

This vital data - never before available — is 
displayed on the flight panel automatically and 
continuously. 

The dials “read” the key unit in GPL’s revolu- 
tionary Doppler auto-navigation systems. Other 
equally phenomenal units in these systems teU where 
you are and how to get where you’re going. The sys- 
tems operate entirely without ground or celestial aid. 

Proved globally in millions of operational miles 


and many types of military aircraft, these remark- 
able GPL systems will, one day soon, make flying 
safer, more convenient and more economical for 
everyone. 



GENERAL PRECISION LABORATORY INCORPORATED, PleawAtville, N. Y. 
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Washington Roundnp 


What- Budget Holds 

Presentation of the Eisenhower .idniinisttation’s Fiscal 
I95S budget on W'ediicsdav is expected to set off a 
I'eatcd dchatc in Congress oscr the funds proposed 
for tl)C Defense Department and particularly the .\ir 

The Tactical ,\ir Coniiriiind is almost certain to 
suffer serert cutb.icks as the US.^K command svitli 
lowest priority. So far as .lircr.ift are concerned, slashes 
arc predicted in the I'-lOl. F-lOd and F-lOs programs. 
The Martin B-6S hictical bomber mav nescr be produced 
if the Fi'cnlinsscr-Ilmnphres-W'ilsnii figures are not 
ihaiiged by Congress. 

US.\h' is expected to face allocation of only S17.8 
billion, at least S3-5 billion less than the minimum it 
considers neccMary to do its job. Prosision of ncccss^iry 
Iwscs and personnel benefits will help cut into procure- 
ment of neapon systems, although the administration 
will argue that the S6 to $7 billion lescl of material 
dcliseries is being continued. This is Inic. The rub, 
however, is that fewer units of usable hardware will be 
IxHight in order to pay for current operations and 
modemiisation. I'unds proposed for the Na\\ will be 
in the area of S11.2 billion: for the .\nns-. SIO billion. 

In his State of the Union message to the Congress 
last week, the President cautioned against dcfcn.se spend- 
ing beyond what he termed "a wise and reasonable 
level.’’ lie declared: 

"By ont research and development, mote efficient 
w-eapons— some of amazing capabilities— arc being con- 
stantly created. Tlicsc vital efforts wc shall continue. 

"Yet. wc must not delude oursclscs tliat .safets' neces- 
sarily increases as expenditures for niilitan’ research or 
forces in being go up. Indeed, besond a wise and 
reasonable level, whicli is alu-avs changing and is under 
constant study, moncs’ sixmt on arms mav be inoncv 
wasted on sterile metal or inflated costs, therein weaken- 
ing flic s’cty security and strength we seek.’’ 

Defense Dollar and Inflation 

With the Fiscal 1958 defense Inidget going to Congress 
this week, a study made by the office of Dr. Clifford 
C. Furnas, retiring Assistant Secretary of Defense for 
Research and Dcselopincnt, takes on added significance. 

Dr. Furnas says a look at what has Imiipencd to tlic 
tcscarcli and deselopmcnt dollar betsveen 1949 and 1957 
indicates an inflation of 43® during the period. Because 
of this, and because "life gets no simpler,” Furnas 
ex|>ccts some increase in funds for inilitars R&D. 

During Fiscal 1957, about SI. 6 billion will be spent 
for defense research and development, and S3.5 billion 
for the "adaptation phase— buying prototypes iof iicis 
wcaponsl and producing in small amounts, testing, 
evaluating and training, ’’ Dr. I'unias said. lie iintexl 
that this is onlv about onc-se\enth of the military 
linnet, and roughly 1% of the gross national product. 

To illustrate the increasing complexitv of weapons. 
Funias said that dcsi|niii| the B-29 took 2.7 million 
cii£incering man liours; flic B-47 took 3.5 million: the 
B-52 four million, and the "estimate for tlic next rnnnd 
of chemical fuel bombers” is nine million. 

Dr. Furnas plans to leave office on Feb. 15. He will 
return to the chancellorship of Buffalo University, from 
whicli he took a one-year leave of absence in Dcecro- 
ber, 1935. 


Missile Progress 

The House .Appropriations Subcommittee on Armed 
Services will make a favorable report on US.Ai 's missile 
program within the near future. Howcicr, the report, 
which will go to the full committee, may he classified 
because of the dchiiled information it contains. 

The subcoinmittce headed bv Rep. George Malum 
(D.-'l'ex.) visited the Air Research and Development 
Commantrs W'esteni Development Diiision late last 
'ear to look into U. S. progress in the long-range missile 
field. Malioii said last week lie was "more than ple-ascd" 
1)1- tlic "tremendous progress being made in the ICBM 
and IRBM programs." 

Airpower Report 

'Hie tlircc Dennicratic members of tlic Senate Air- 
power iiii’cstigating Subconiniittee ate expected to issue 
.1 report criticizing inadequacies in the military aiiatioii 
program sometime next week. Hie subcommittee headed 
hi- Sen. Stuart Svmington (D.-Mo.) held extensive beat- 
ings last vear during wliicli USAF commanders reported 
that the c-apabilitics of their comniaiids needed bolster- 
ing because of now Soiict advances. 

Sen, Lei-crctt Saltonstnll (Mass.), ranking Rc|iublican 
mcmlier. is expected to draft a minority report, probably 
with tlic assistance of tlic Deparfmeiit of IDefense 
officials. The other Republican member. Sen. lamex 
Duff (R.-l’a.), was defeated in the November election. 

CAB Appointment 

Senate confirmation of Louis Hector as a Civil Acto- 
muitics Board member seems assured. Hector, a 41-year- 
old Miami attorney, has the sttoiig support of both 
Florida senators— Democrats George Sinathcrs and Spes- 
siird Holland. 

Sclrt-tcd for the post by President Eisenhower. Hector 
will fill the vacanev left by Democratic C.AB Member 
Joseph P. .Adams wlio.se term expired on Dec. 31- 

Ilcctor. who has no background in aviation, has liecn 
president of Hector Supply Co., manufacturers of agri- 
cultural equipment since 1948. He also lias maintained 
a law firm. Hector and Rutledge, in Mbmi. .-kfter gradua- 
tion ftiiin Williams College, he attended Oxford Uni- 
versitv as a Rhodes scholar. He later obtained a law 
degree from Han-.ird University. In 1942-43. he sened 
as an ;ittonicy with the lusticc Department and the 
Lend Lease Administration. In 1944, be iv.is assistant 
to Under Sccrctarv of State Edward Stettinius. 

.'kltbongii a Democrat. Hector supported President 
Eisenhower in both 1952 and 1936. 

New CommiFfeemen 

New members of Senate committees with jurisdiction 
over civil and military aviation iiicliidc: 

• Coinincrcc Committee. Sen. Frank laiiisclic (Ohio) 
fills the IDcmocratic vacancy caused by the resignation 
of Sen. Sam Ervin (N. C.). On the Republican side. 
Sen. Norris Cotton (N. H.) replaces cx-Sen. James Duff 
,'Pa.). who was defeated in the last election. 

• Armed Services. Sen. Prescott Bush (Conn.) and Sen. 
I'lank Barrett (Wyo.) step into the Republican spots 
formerly held by Duff and ex-Sen. Hcnnan Welker 
(Idalio), also defeated last year. —Washington staff 


AVIATION WEEK, 


jry 14, 1957 



COLLINS-ATA pioximih- wainiiig indicator, ns originally proposed (left), ma; be modified to give more infomiation siieh as xale-nf- 
as shonn above. Recent stndie.s point to problenu from gromid rcH«tions at altitudes below 12.000 ft! 


Anti-Collision Protection Hopes Jolted 


Collins Rutlio cancels orders for anii-collision 
systems, expressing grave doubts over feasibility- 


By Pliilip J. Klass 

Uiiprccedciitcd iictioii by Collins Rn- 
dio Co. lias sliarplv jolted airline indus- 
try liopcs for early development and 
use of airbonic proxiniitv waminE in- 
dicators (PW'I) and automatic collision 
avoidance systems. 

Collins lias notified tlic Air Transport 
Association and customers, including 
must major U. S. airlines, that studies 
completed the prev ions week have raised 
■'grave doubts whether collision detec- 
tion and avoidance equipment can be 
developed with presently available tech- 
niques in a practical form to meet air- 
line equipment requirements." 

Simultaneously, Collins voluntarily 
canceled nearly SIO million in airline 
and business aircraft orders for P\\'I and 
collision avoidance equipment, releas- 
ing its customers from any iihligatinn. 

The unprecedented action bv the air- 
lines and Collins, in placing and accept- 
ing flectwide orders for equipment that 
had not yet been dcvclo|)cd. stemmed 
from last summet's Grand Canyon 
accident. 

ATA is c.illing a closed meeting of 
airline engineering and operational peo- 
ple wiro will meet within .sev eral weeks 
to consider the implications of the Col- 
lins action and to decide upon the in- 

Collins cmpliasizcs that it has no 


intention of abandoning its work in the 
anti-collisiou field, but believes it can 
develop a more workable solution "if 
not bound by tlie metliod of attack 
(proposed) to the .A'l'A and by obliga- 
tions arising as the result of orders for 
equipment as specified in the proposal." 

In its forthright shifenient. Collins 
adds: "Other responsible firms have 
made alternative proposals and wc be- 
lieve the airlines and other aircraft oper- 
ators sliould be in a position to place 
their orders with the companv that first 
makes practical and usable equipment 
available." 

Behind the Move 

Tlic .\TA-Collius anti-collision pro- 
gram was to be a two-pliase dcvolop- 

• Phase I: A proximity vvarniiic indica- 
tor. using Doppler radar techniques, 
which would alert a pilot vvlicncvcr an- 
otlicr aircraft came within two miles of 
his airplane at its flight altitude, or 
within a radius of SOO feet above or be- 
low (Ak\’ Sept. 24. p. ?7). 

• Phase II: \ computer which could 
automaticallv determine from Phase I 
equipment vvlictlier a ne.irby aircraft 
posed a collision thre.it. i.e., where tlic 
"miss distance" was SOO ft. or less. In 
the event of collision lia/ard, the com- 
puter would automatically indicate the 
required cva.sivc maneuver to tlic pilot- 


nie end objcetiie was a completely 
imtomatic collision avoidance system, 
lint the PW'I Pliasc I portion was in- 
tended to provide partial anti-collision 
protection for more imnicdiate iniplc- 
inentafion. with the Phase II to follow 
perliaps a icar later. (Initial production 
of Phase I PWI's was scheduled for late 
III 1958.) 

ATA Competition 

III the AT.\ competition to select a 
comp.my to develop anti-eollision equip- 
ment, Collins proposed to develop the 
Phase I equipment, siniult.menusly 
studving tlic problem of automatic eol- 
lision avoidance in greater detail than 
had been possible in the limited time 
iii’ailabic. In its proposal Collins stated. 
"It is hoped that these efforts will estab- 
lish the fcasibilitv of adding analytical 
and computational equipment to the 
device used for proximity detection to 
provide for the complete protection dc- 

Thesc analytical studies, completed 
late in December, revealed that inherent 
characteristics of the Doppler radar used 
in Phase I, coupled with airplane move- 
ments in turbulent air, make it impossi 
bic for a computer to predict whether ) 
collision threat actually exists. Hughes 
.Aircraft Co. rcportcdlv has reached the 
same conclusion witliin the p.ist several 
weeks as a result of its own independent 
investigation into the dynamics of the 
iiiiti-collision problem. 

In the Collins-.AT.A system, and the 
Phase II part of the contemplated 
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Hughes system, the computer deter- 
mines whether a collision tlircat c.xists 
by examining the ratc-of-closiire be- 
tween the two aitcraft. If they arc 
closing at a eunstant rate, as indicated 
by a constant frequenev shift in the 
Doppler radar signal, a collision hazard 
C.xists; if the signal docs not remain 
constant, there is no danger. 
Momentary Variation 

The trouble is tliat in mildly turbu- 
lent air, two aircraft may bounce 
around .sufficiently to cause inomcntarv 
variations in the catc-of-closurc sigiiaf, 
despite the fact that the two aitcraft 
arc actually on collision paths. ‘Ibis 
variation in signal can mislead the com- 
puter into thinking that no hazard 
exists. 

It is possible to smootli, or inte- 
grate, the Doppler signal to obtain an 
average rate-of-closure over a period of 
several seconds. However, this sharply 
reduces the already critically short time 
available to the pilots to take evasive 
action if same is required. 

The recent Collins, Hughes findings 
confirm tliosc readied earlier bv Bcndi.x 
Radio which concluded that the non- 
cooperative tvpc of anti-collision svsteni 
recommended by the ATA had serious 
limitations. (A cooperative tvpc system 
operates only when the two aircraft 
involved arc both equipped with com- 
patible anti-collision devices or systems; 
a non-cooperative system works against 
all aircraft whether or not they arc 
similarly outfitted.) 

Cooperative vs. Non-Cooperative 

Collins’ recent action is cxjuictcd to 
re-open the previously hotly debated 
question of cooperative versus non-co- 
operative types of anti-collision systems. 

'Ihc ATA gtoup. when it meets, will 
face two possible courses of action: 


• Continue I’WT development along 
present non-cooperative system lines, 
but increase its usefulness b\ designiug 
it to give the pilot a visual indication 
of airplane closing rates, in addition to 
displaviiig relative position of the in- 
truder airplane. Some obseners be- 
lieve that such a I’W'l system can pro- 
vide considerable protection. In VFR 
vvc-.itlier. the PWI will alert pilot to 
look for intruder; in ll'R weather, pilot 
will have to make own decision on 
whether evusive maneuver is required. 

• Investigate cooperative type anti-col- 
lision systems, encouraging one or mote 
companies to develop at least experi- 
mental systems for evaluation. Bendix 
Radio, confident of the soundness of 
its original analysis, has been working 
on a cooperativ e type system. 

Tremendous industry pressure gen- 
erated bv the Grand Canyon incident, 
and subsequent publicity in the public 
press on the airline-Collins program, 
mav force the ATA to explore both 
possibilities. 

Common System Problems 

Although the cooperative-type system 
appears easier to accomplish technically 
than the non-coopcr.itivc type, it poses 
far more difficult political and imple- 
mentation problems. For example. 
Common System standardization would 
he requited to jicrinit airliners to detect 
military aircraft and vice versa. Ihe de- 
sign of a system whicli would satisfy 
both the operational needs of Macli 2 
military aircraft and the pockctbook.s of 
private flyers would not be easy . 

Ilie Air Force currently is .seeking 
iudustrv proposals foe an anti-collision 
svstem. Although US.AF has not 
spelled out the techniques which must 
be used, the requirement that the sys- 
tem be suitable for use on Mach 2 air- 
craft, to protect against Mach 4 head-on 


dosing rates, effectively eliiniiiatcb the 
non-cooperative type system. 

A cooperative tv pc system could offer 
little anti-collision relief until at least 
50% of the aimaft wett equipped. 
'Ihis would take a minimum of five 
years, probably closer to 10, according 
to qualified observers. 

One observer says that "wc might 
get a good traffic control system, elimi- 
nating the need for airbonie anti-colli- 
sion svstems, before we could get a 
cooperative-type system effectively im- 
plemented." 

PWI Problems 

However, even the development of a 
non-cooperative proximity warning indi- 
cator without an automatic collision 
avoidance computer is not without prob- 
lems. For example, the Collins PWI 
would require installation of four I5-1S 
inch quadtantal radar antennas in the 
tail, nose and wing tips. 'Ibis poses 
both aerodynamic streamlining and 
weight problems in a large jetliner. The 
weight of tlic imtenn.is and coaxial cable 
that interconnects them is now esti- 
mated to weigh more than 100 pounds, 
it is reported. 

If the present approach to PWI de- 
sign can not grow into a fully automatic 
collision avoidance system, as Collins 
studies indicate, the company is not 
sutc that the airlines can justify its 
weight, cost and aerodynamic penalty. 

Furthermore, Collins engineers ate 
now concerned over the problem of 
radar reflections from the ground at 
airplane altitudes below 12.000 feet. 
Although design remedies are available, 
tlicy will add size, wciglit and/or circuit 
complex! tv. 

These arc some of the problems which 
suggest that the industry can not expect 
a speedy answer to the air collision 
problem. 
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French to Merge Sud-Est, Quest 
State-Owned Airframe Companies 


Patis-'riic two big state-owned 
Frciicli airfrnmt coni))iiiiic's— Sud-Est 
A\’iiition and Quest A\iatioii— will be 
merged Mar. 1 under tlic name Sud 
Aviation, giring French aviation the 
biggest rcorgiinijation since a large part 
of the iiidiistrv was nationalized in the 
19?0s. 

One of the major reasons for the 
merger, informed sources in the U. S. 
report, is incte.iscd cmpliasis on missile 
production and decrease in demand for 
conventional figlitcr aircraft. Also a 
factor is production of tlic twin-jet 
Catavellc airliner, a Sud-Est airplane 
for wliicli Oiicst builds tlic primar.- 
wing structure. 

'1 ipnff to the move came last month 
when Georges Glasscr, Quest Aviation 
president and president of the French 
Aircraft Indii.strics Assn., decided to 
leave Quest to take a new post with a 
private company outside the airframe 
industry (AW Dec. 2-1, p. >1). Glasscr 
has long been in friendly comiictitioii 
for control of the nationalized section 
of tlic indnstrs with Georges Uercil, 
Sud-Fst president who will become 
president of the merged companics. 

Siid-Fst Aviation prescntlv is the 
largest of French builders, with 12,000 
employes working in four plants. Quest 
Aviation, slightly smaller, operates five 
factories with lO.OOO workers. Total 
indastrs cmplovmciit figure is 60.000. 

The merger of two big state firms 
leaves only one otlier nationalized air- 
frame company, the Nord concern. 
Thi.s company produces the Noratlas 
twill engine cargo plane, lightplanes, 
target missiles, and is working on a light 
delta wing interceptor, the Gerfatit. 

Most industrv observers here feel it 
is only logical that Nord eventually 
would be absorbed into the new com- 

Thus the state would have onlv 
one airframe company just as it has 
only one big engine firm, the Societe 
d'Etudes Pour la Propulsion fi Re- 
action (Sneema). 

Aircraft production of Sud-Fst Avia- 
tion and Quest Aviation at present is 
complementary ratlicr than competi- 
tive. Sud-Est is producing the twin-jet 
Carvcllc passenger liner and fii’e pkice 
Alouettc helicopter. Quest Aviation is 
turning out three versions of its twin 
jet Vautour for the French Air Force 
and the tiny two place jet helicopter, 
the Djinn. Quest also lias experimental 
Trident 2 interceptor, uliicli combines 
jet with rocket power. Sud-Est pres- 
ently is working on a similar type inter- 
ceptor, the Durandal. 

Actually main compietition bctii’ccn 


the t«o big firms has been more in 
fin.inei.il ratfier than design field. State 
lias just so much money to s|>ciid on 
aircraft development and each of three 
state firms has to jostle the other for 
.1 share. When one is given more than 
.mother, the state has to pninc some- 
where. Unlike other statc-osnicd con- 
cerns, for example railroads and utili- 
ties. nationalized airframe companies 
never liavc been able to interest priiate 
imestot.s in financing deals- 
llic merger will substantially 
strengthen nationalized sector of in- 
dustry in its coinixitition with the big 
priMite niilitarv airplane builder, Avions 
l)assault. Dassault equips about half 
tlic squadrons of the F rench air force as 
well as several foreign squadrons. 

Ilic industry is now talking about 
Dassault's attcm|)t to crack into com- 
mercial business with supersonic passen- 
ger airliner. It should be noted, bow- 


London— Russia may become a seri- 
mis competitor to Britain and the 
United States in the export sale of air- 
enift, the Biitisli Minister of Siip|)ly 

'Minister Reginald Maulding told the 
opening session of a two-dav confer- 
ence on aircraft |)rnductioii at Soutli- 
ham)itmi tliat Russian production soon 
may he "a very serious matter indeed.” 

lie said Russia not onlv has vast 
technical resources but tlic abilitv, with 
a controlled economy, to quote prices 
uhieli (irivatc enterprise may have difii- 
ciilti matebing. 'Hic Russians therefore 
could siictcssFulK iinadc tlic markets 
dominated by the U. S. and Britain. 

Maulding said tlic British aircraft 
iiuliistn- sliould gc-ar for tliis competi- 
tion by concentrating its efforts on 
jiroduciiig fewer types of aircraft. This 
alreadv is being done in military air- 
craft. he shitcd. 

Ilis call for fewer projects was backed 
up by some strong talk from a German 
guest. Karl Frydag, a director of the 
Gcnnan Ilciischcl Co., told the con- 
ference flatlv tliat the Britisli aircraft 
indiistn- is in an ''extremely dangerous 
|)Ositiim." I'rvdag was in charge of 
German aircraft production in 1943. 

“In my opinion, a country of the 
size of Great Britain is not in a posi- 
tion to complete successfully the manv 
larioiis projects slic lias midcrtaVcn.'' 
be said, adding that the German air- 
craft industrv had been at its most effi- 
cient prior to 1942 because it concen- 
trated on tlic dcidopmcnt of only two 


cicr, that though Dassault keeps about 
a third of industry ivorking on its orders, 
most of production cajiacity is already in 
state hands. A good portion of Dassault 
Mystctc fighters, for example, ate built 
by Sud-Est and Quest Aviation, though 
finally assembled by Dassault. 

The merger between tlic two state 
firms, which were created in the niid- 
1930s. requires approval by National 
-Asscmblv. It is reasonable to specu- 
late that Dassault will oppose the 
move. Marcel Dassault, owner of Das- 
sault. sat in the National .Assembly for 
mans' veats as Caullist deputy and is 
rather influential in F'rciicli politics. 

On the other hand. Ilcteil holds an 
important post in the Radical Party, a 
large center group in the .Assembly. Tlic 
air force reportedly is in favor of the 
mcrgcr. 

Mani' individual aviation personalities 
fear the merger would rcniosc too much 
competition to make the mos'C worth- 
while. 

Tliey also fear the merger is a con- 
tinuation of the dris'c to push all pri- 
latc industrs- out of the large scale 
airframe industry. 


types of tightens, one niglit fighter, two 
bombers and three types of engines. 

.After tliat. nersousness about its 
dwindling air superiority caused Ger- 
many to dissipate technical effort over 
a much wider field, Frydag said- "We 
lost the war in the air partly because 
for a certain period our original ideas 
of concentration were abandoned and 
SVC wasted out technical potential," he 
shitcd. "I am som- to say that Great 
Britain is in this dangerous position.” 

Fndag said Britain should concen- 
trate on transport aircraft, on one type 
of long-range supersonic figlitcr, one 
interceptor and a supersonic bomber. A 
night bomber could be manufactured 
under license fror.. the U.S.. lie sug- 
gested, and guided missiles could be 
developed in cooperation witli the 
U. S- or F.iitopean countries. 

Onli' bv such a drastic cutback can 
Britain hope to overcome the fact that 
there are not enough engineers and 
technicians available to complete all 
the projects now underway, the Ger- 

O. S. Pucklc of Ehfl Electronics, 
Ltd., warned the conference that 
Britain is lagging behind the U.S. in 
application of numerical control to ma- 
chine tools in aircraft nianufacfiitc. 

“This is a vast step fonvnrd in the 
control of machines which will permit 
more complicated parts to he made 
more quickli', more accurately and 
more cheaply,” he added. “It provides 
a quite fantastic adiantage which wc 
cannot possibly afford to ignore.” 


Soviet Aircraft Export Sales Feared 
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‘Free Enterprise’ for Airlines Demanded 


By Katherine johnsen 

Washington— Legislation designed to 
encourage neiv finiis and proi iete more 
competition within the air transport 
industry was among the new bills in- 
troduced last week during the opening 
davs of Congress. 

l"he measure was sponsored bv Rep. 
Emanuel Cellcr (D.-.N, Y.). chainnan 
of the House Judiciar. Committee and 
of a subcommittee that conducted ex- 
tensive hearings last year to detennine 
whether there are anv monopolistic sit- 
uations or practices within the ait 
transport industry. The subcommittee 
expects to release its report by mid- 
February. 

'Free Enterprise' 

Ccllcr's bill would establish “the 
primacy of free enterprise” as the policy 
guide for the Civil Aeronautics Board 
and other regulatory agencies- Cellcr 
has objected that the agencies hai'e 
placed too much emphasis on "regula- 
tion" of the existing industrv and not 
enough on the introduction of new 
competitive firms. 

His bill, he said, would "create a pre- 
sumption in favor of free enterprise" 
and "assure that our anti-trust policy 
favoring competition is not subordi- 

1'he measure also calls upon the 
courts to enforce strongly the laws of 
competition. In the past, Cellcr says. 
"The courts have wiftiheid their pow- 
ers in these cases out of deference to 
superior technical expericnce-com- 
monly referred to as ‘expertise’ of the 
regulatory agencies.” The legislation is 
now pending before Ccllcr's Judiciary 
Committee. 

Other Bills 

Other bills introduced: 

• Helicopter Airlines. The bill, spon- 
sored by Rep. Isidore Bollinger (D.- 
N, Y.), would give permanent certifi- 
cation to these airlines. Two vears ago 
the Senate Commeree said it would 
favor certification after the lines had 
received further operating experience. 

• Inventions. A bill introduced bv Rep. 
Celler would authorize the National In- 
ventors Council of the Department of 
Commerce to make asvards of up to 
550,000 for any "inventive contribu- 
tions” which can be utilized by the 
armed services. 

• Royalties. Government deparhnents 
and agencies would bo given authority 
to reduce “royalty payments for the use 
of inventions” under another measure 
introduced by Cellcr. Aggrieved con- 
tractors would have recourse to the U. S. 
Court of Claims. 


• Scientists and Technicians. To build 
up the pool of scientists and technicians 
available to the anned services, legisla- 
tion bv Rep. Charles Bennett (D.-Fla.) 
would provide S3. 5 million annually in 
scholarships to promising students who 
agree to a specified term of military sere- 
ice commensurate with the amount of 
the scholarship. The measure also would 
establish a "work-study” program under 
which high school graduates could serve 
part-time with the military departments 
while attending college part-time. In 
addition, it would make it possible for 
officers on active duty to take ads antage 
of \eterans' education benefits in order 
to undertake studies in the technical 
and scientific fields, cither on a part- 
time basis or on Icavc-of-abscnce. 

• Manufacturers' Representatives. Indi- 
viduals orfitm.s who receive commissions 
tor obtaining govetnment contracts 
would be required to file information on 
their activities with the House and the 
Senate under a measure bv Rep. Ken- 
neth Keating (R.-N. Y.). 

• Government Ethics, Two measures are 
directed toward the ethics of govern- 
ment officials in dealings with private 
individuals and firms. 

One, introduced by Rep. Keating, 
broadens the ban on the employment 
of government officials by private in- 
dustry- The present code prohibits a 
government employe dealing with a 
specific contract or contros'ersy from 
accepting employment with a firm in- 
volved in the specific matter for two 


years afterward- Keating’s bill would 
extend this to include general matters. 
For example, a gos'cmment employe par- 
ticipating with a general regulation, or 
policy, relating to an industry, could not 
be employed by any firm in that indus- 
try for tu'o years. The measure also 
would make tlic private employer, as 
well as the employe, subject to prosccu- 

The second, sponsored by Rep. Ben- 
nett. would spell out a “code of ethics” 
for government officials. Among other 
things, it would prohibit government 
officials from accepting any favors or 
benefits that might be “construed” as 
affecting the performance of official 
functions. 

• Civil Defense. Numerous bills would 
establish a Department of Civil Defense 
in the Department of Defense— a mos'c 
the military has vigorously opposed in 
the past on the grounds that it would 
divert the attention and interest of 
defense officials and be an added drain 
on defense funds. Sponsors include 
Rep. Celler, Rep. Walter Riehlman 
(R.-N. Y.), Rep. Eugene Keogh (D.- 
N. Y.) and Rep. Herbert Zclenko (D.- 
N. Y.). 

• MoMization. The director of Defense 
Mobilization would be directed to es- 
tablish policies on the retention and 
disposition of industrial properties in 
the mobilization program that arc 
owned or leased by the government 
under legislation by Rep. Bruce Alger 
(D.-Tcx.). The National Industrial Rc- 


Procurement Investigation Continues 

Washington— House Armed Services Tiivcstigating Subcommittee will continue its 

C^ciuan Carl Vinson (D.-Ga'Tof the full Armed^^ce Committee introduced 
a resolution to continue the snbcouimittec at the opening of the session. The 

studv of ail matters rebting to ptocureiiient bv the Department of Defense." The 
resolution also gives the subcommittee specific authoiity to look into the depart- 
ment's lesearcb and development piograms. Rep. Edward Hebert (D.-La.) is 
expected to be re-named subcommittee chairman. 

Other proposed investigations inchided: 

• Central Intelligence. Numerous bills establishing a joint congressional committee 
OR central intelligence were introduced- Up to now, the activities of Central Intelli- 
gence Agenev have never been reviewed by a Congressional Committee. Sponsors 
include Rep. Elirabeth Kee (D.-W. Va.), Rep. George .Millet (D.-Calif.). Rep, A. S. J. 
Carnahan (D.-Mo.), Rep. Mel Price (D.-IIU. Rep, Robert Sikes (D.-Fla.) and 
Rep. Clement Zablocki (D.-Wis.). Several Democratic senators are expected to 
sponsor similar legislation. 

a Airline Subsidies. Establishment of a five-member House committee to investigate 
all subsidies paid by the govetnment is proposed in a resolution by Rep. H. R, Gross 
(R.-Ia.). 

a Supersonic Aircraft. Two resolutions propose investigations of the damages to 
private propertv in the vicinity of militarv installations by the operation nf supersonic 
jet aircraft. One, by Rep. Pat Hillings (R.-Calif.), calk for an investigation by the 
Judiciary Committee. The other, by Rep. Henderson Lanaham (D.-Ga.), would give 
the investigation to the Armed Services Committee. 
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serve Review Coniiiiittcc— a group of 1 5 
industrialists vvlio now advise the Secre- 
tary of Defense on tlicsc matters— would 
be abolislicd. 

• Transportation Tax. Bills to repeal 
the iO‘A transportation tax were intro- 
duced bv Rep. Noah Mason (R.-Ill.) 
and Rep! Abraham Multcr (D.-N. Y.). 
Ill view of the Eisenhower administra- 
tion’s apposition to any tax reductions, 
at this tinic the outlook for the legis- 

• Alcohol on Airlines. Legislation 
aimed at Ixmning alcoholic drinks on 


airlines was introduced by Rep. Tlionias 
Lane (D.-Mass.), Rep. |obn Williams 
(D.-Miss.) and Rep, Carl Elliott (D.- 
Ala. 

• Segregation of Airline Facilities. Seg- 
icgation of passengers on airlines or 
airport facilities engaged in interstate 
comnierco is prohibited in legislation 
introduced bv Rep. Joseph O'Hara 
(R.-Mmn.). 

(Civil Aeronautics Administration’s 
present policy is not to participate in the 
financing of airports at whidi segrega- 
tion is practiced). 


Army Cuts Contracts 
For VerloFs H-21C 

Washington-U. S. ,\rmy lias re- 
duced its rcquiccmcnt for 36 cargo 
helicopter companies and will avv'ard no 
furtlier follow-on contracts for Vcrtol 
.\itcraft Corp’s I1-21C. 

An Army spokesman said the cutback 
in cargo helicopter requirements will 
not affect contract prospects for the 
Sikorskv II-3-f, a helicopter with capa- 
bilities similar to the 11-21. 

There was no indiealioii of exactly 
how manv helicopters haic been de- 
leted from the Army program, but the 
situation for Vcrtol w.is considered scri- 

Tlie coinpanv has enough H-2I 
orders to keep it busv for a vear. *l’hc 
Armv spokesman said it is possible that 
a dcli'cry stretchout will be permitted 

.adjust its ])roduction line. 

I'lic 11-21 is the only helicopter on 
the Vcrtol line. It is being manufac- 
tured for the Renal Can.idian Air Force 
and the I'rciich' Army in addition to 
the U. S. Army. 

Earlier, the company built the HUP 
for the Njw and .Arniv. .■\tniv designa- 
lion was the II-2i. 

less tliaii a seat ago. the .ktmi- can- 
celed its dciclopincnt contract for the 
giant IMfi tr.msport liclicoptcr (.AW 
,'ipril 23. p. 38). 

Obseners did not expect the Vcrtol 
line to shut down. .Among the 

• Vcrtol is strong contender in the 
utilitv !iclicn|)ter competition being 
conducted bv the Naw (see page 23). 

I he Morton. Pa., plant is Navy cog- 

• Army i.s interested in the 1I-21D, a 
twin-turbine version of the 11-21. Pro- 
totvpc of this aircraft vsill fly in a few 
months. 

• Both the II-21D and the present 
piston-powered version arc scheduled 
for commercial certifieatioii bv the Civil 
Aeronautics Administration, Vcrtol 
|)lans to make a .strong bid with these 
aircraft in the commercial market. 

• llierc is some sup]>ott fot a program 
to retrofit the 1I-21C with turbine en- 
gines. turning it into an H-2II'). If 
this hap|)eiis. it presumably will be 
done at the factory. 

I'actors contributing to the Anny 
decision to cut off the H-21 apparently 
include shortage of funds and person- 
nel. comparative evaluation of the 11-21 
and the 1 1-34 and some change in basic 

Current Irciiel in the .Armv is to favor 
smaller lielicoptcrs and more of them, 
a sharp shift away from the entinisiasm 
for bigger rotarv wing aircraft that was 
prevalent about five years ago. Experi- 
ence has sliown that mamtiliiiahility 
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Guggenheim Feiiowshi|)t! 

jmlsion' and flight structiires ' are now 
being accepted bv the Gii^cnheiiii 
Foundation. Tliis vear, 20 fellowships 
are being offered wbieli include tuition 
jiliis expenses from St, 200 to S2.000. 

will be^ pursued at California^ Institute 
uf Techuology and Princeton University; 
those ill flight stnicturcs w-ill be at Cu- 

liave outsbandiiig technical abilit> and 
sjiecial interest in the field of study. 

March 1. Candidates w'ill be notified in 
early Aptil^ AppUiations, available from 

directly from the foundation, shuuld be 
sent to: the Guggenheim Foundation. 
120 Broadway, New York 5, N. Y. 


gets lower and costs increase at a fast 
rate with larger helicopters. In addition, 
smaller ones ptobabfy arc more agile 
and less vulnerable to enemy fire. 

Evaluation of the H-21 and Sikor- 
sky’s H-34 was conducted by the .Arim 
Aviation Board at Ft, Rucker, Ala. The 
report was never made public, but it 
is known to liave favored the Sikorsky 
aircraft. Further comparative studi« 
were made in Algeria bv the French 
Army (AW Sept, 17. 1956, p. 28). 

‘Open Skies’ Exhibit 
Arrives in Europe 

London— The United States brouglit 
its "open skies for peace" exhibition to 
Europe this week for the first time. 

The exhibit, stressing the U. S. pro- 
posal for aerial reconnaissance as part 
of world disarmament, is starting a six- 
month tour of Britain at a cost of S2.8.- 
000- It will then visit the continent. 
It is designed to show how effective 
aerial inspection can be. 

American Ambassador W'intlirop 
Aldrich opened the 3,000 sq. ft. ex- 

KoUsnian Receh es 
$26 Million Conlrart 

Kollsman Instrument Coqj. has re- 
ceived a S26 million contract for pro- 
duction of a new Automatic Astro 
Compass developed for the .Air Rcse.ircli 
and Development Command to inctease 
strategic effectiveness of high speed, 
long-range aircraft. An ARDC spokes- 
man says the compass automatically 
tracks celestial bodies and computes 
precise aircraft direction. 


Crosswdnd Firing 

Eglin AFB. Fla.-Acciiracy of the 
USAF-Gcncral Electric 20-mm. Vulcan 
aircraft cannon in crosswind firing is 
being measured here in a unique test 
that will help determine how much 
more flexibility has been built into the 
tail turret of the supersonic Convair 
B-58 Hustler bomber. 

Flexibilitv of the B-58 turret is 
greater than in other bombers, giving 
more protection against side attacks. 
But ballistics theory must be refined to 
insure accuracy in firing across the 
windstreain. The test will help to check 
the accuracy of calculations based on 
wind tunnel and ground firing tests. 

Test firing is done at night from 
40,000 ft. bv a Northrop I'-S9C Scor- 
pion with a S|)ccia1ly modified nose 
(similar to the one in picture abovc). 
.A housing containing the cannon and 
instrumentation points downward from 
the nose. 

Each time the Scorpion passes over 
the range, a single projectile is fired. 
Simultaneousiv. an especially designed 
microflash unit on tlic plane emits a 
flash of light. .At a predetermined time 
after firing, the incendiary projectile ex- 
plodes. 

Four ballistic ground cameras, whose 
optical axes have been dcteraiined bv 
star fixes, record the exact point of firing 
and the point of explosion, while a 
camera in the plane records the direc- 
tion of firing. From this data, the 
trajectory is determined, giving the in- 


Test to Aid B-58 

formation necessary for final calculation 
of firing tables. 

In spite of the 40,000-ft. altitude, 
position of the shell will be detetmined 
within a two-foot radius- 

Thc test is being conducted by the 
Ballistics Directorate of the Air Rc- 
searcli and Development Command’s 
Air t'orce Armament Center. The di- 
rectorate devised new techniques and 
instrumentation for the tests. 

Pilot for tile testing is Capt. Robert 
Herman. His radar observer is Lt. Ben 
Charticr. 


Anny Gets Exemption 
Washington— Defense Sccictarv Charles 
F. AVilson has given bis official blessing 

' M'ilsnn will allow the joint Arinr-Navy 


development iiriijcct for such an aircraft 



Nine contractors have siibiiiitted II 
designs in the competition and a de- 
cision on the w'inner is expected within 
30 davs. 

T'hc Wilson decision marks the sec- 

5.000-lh. limit set for Armv fixed-wing 
aircraft- The first was his approval of 
the purchase of five de Hasilland T win 
Otters. 
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New AIA Head Details Problems, 
Will Visit 100 Industry Plants 


By Claude \\'itzc 

Washington— Gen. On’al R. Cook, 
new president of the Aircr.ift Indus- 
tries Assn., will start next week on a 
tour of more than 100 aircraft and eoni- 
ponent manufacturing plants. 

All active pilot for 53 vears. former 
USAh' deputs- chief of staff for materiel 
and co-iiuthdr of the Cook-Ctaigie Air- 
craft Production Plan. Gen, Cook will 
use the trip to orient himself to his new 
job and renew friendships in the indus- 
try. Most of these contracts go back 
almost 30 years, to the time ivlicii lie 
was assigned to the Army Air Forces 
Materiel Center in Dayton. 

In the early 1930s, Gen. Cook worked 
with such indu.stry leaders as J. H. 
"Dutch" Kindelbcrgcr, now president 
of North American At iation. and Glenn 
L. Martin, .^t that time, Gen. Cook 
was in charge of the Army Air Force’s 
research and development on propellers. 
He worked with the industrv toward 
perfection of both controllable pitch 
and hollow blade propellers. 

A maintenanee officer as early as his 
student flsiiig days at Brooks and Kelly 
I'ields. Gen. Cook told .Avcation W'f.ek 
he is still sitally concerned with the 
growing military problem in this area. 

He cited the constant-lcsel militarv 
budget, increasingly complicated and 
mote expensire weapon svstems. the 
problem of retaining skilled personnel 
and tlie need for easier maintainability 
as ma|(ir fields of endeavor in his new 
position. 

Major Problems Ahead 

For tlie industry, Gen, Cook feels 
inipro\ing design to simplifv mainte- 
nance can complicate maiuifactiirc, 
slow des clopmcnt and bring higlicr ini- 
tial costs. At the same time, tliesc im- 
prorcniciits are necessary to liclp the 
armed forces meet tlicir retpiiremcnts 
and must be built into the s\-steins in 
tlie best possible way. 

I'or the future, Gen. Cook predicts 
tliat a major industry problem svil! be 
continued emphasis upon costs. He 
anticipates tliis issue will become ewen 
more important as the military budget 
is divided more evenly between con- 
ventional aircraft and missiles. 

He points out there will he a time, 
with budget ceilings continuing to dic- 
tate procurement programs, when the 
Defense Department will be forced to 
ask how inanv units of an expendable 
weapon it can afford to buy. Minimum 
costs will be essential. Gen. Conk says, 
if the arsenal of missiles is not to be 


limited by high unit costs. He expects 
strong pressure on the industry to make 
missiles cheaper as well as more reliable. 

Pentagon reaction to the choice of 
Gen. Cook to lead ,M.\ is enthusi- 
astic-at least in part because of his 
familiarity with USAF's problems 
and the knowledge that he will do 
what he can to help solve them. 
Tliis feeling is not confined to his 
former colleagues in the ,\ir Force. 
Dining his Pentagon career. Gen. Cook 
was one USAF' executive whose itp 
|)ointincnt to joint committees almost 
alwavs won the favor of Navy and 
Amn' officers, who were confident of 
the general's fairness. 

Regarded Highly 

During his post-war ,Vt Materiel 
Command assignments. Gen. Cook 
worked closely with the Navy’s Burciiu 
of Aeronautics on inter-service procure- 
ment and production problems, .ind is 
liighlv regarded by the top ranking 
Navy admirals who worked with him 
in that period. 

'Hie men in USAl'' who worked 
closely with Gen. Cook have a high 
regard for him. 

"He was austere, a master manager,” 
a high-ranking proenrement officer re- 
calls. "Nothing was done on a crisis 
basis. It proceeded in .in orderly way 
after the general had listened to all 
the facts. He was noted for his fair- 



G£N. ORVAL R. COOK, former US.\F dep- 
uty chief of staff for iiiafeiicl. Is new ptesi- 

Adiii. Dewitt C. Ramsev (.\W Jaii. 7. p. 25). 
Adiii. Ramsey will remain with .VI.\ as vice 

W3S'']iiedicted first bv .\\iabon %\’eek last 

Aug. 27 (p. 25). 


ness and objectivity and set a standard 
of integrity that probably is the liighe.st 
! have seen in the service." 

This officer said .\lA's choice of a 
new president is "ideal" because Gen. 
Cook holds the equally big!) respect of 
both military and industrv leaders. 

'I'lic respect was not won easily. In 
Iris tenure as deputy chief of staff for 
materiel. Gen. Cook had his share of 
incidents in which it was necessary to 
take a stem attitude toward industry. 
Ills AI.A appointment attests that he 
retained the industrv's respect in spite 
of this. 

Most spcctnailar case in this period 
Wits in the spring of 1933. when the 
Kaiser-Fr.i7cr Corp. came under fire for 
excessive costs in its production of tlie 
C-119. Called before a Senate .Armed 
Services Subcommittee. Gen. Cook did 
not hesitate to testify he was "frankly 
disappointed" with the contractor's per- 
formance. 

.At the same time, he took the op- 
portunitv to tell Capitol Hill in firm 
words that production liighs and lows 
are mainlv responsible for waste in air- 
craft procurement programs. He de- 
manded a firm policy to assure steady 
production. 

"With a regulated system of letting 
contracts," he said, "we would liavc a 
long-range procurement policy and a 
fixed purchasing policy.” 

He made it clear to Congress that 
tire cutbacks and orders to build up 
for emergencies .sucli -as the Korean 
War are their res]»nsibility. "At Wil- 
low Run,” he pointed out. "we were 
not hiiving onlv aircraft, we were buv- 
ing insurance a^inst World War Hi:” 
He ,s.iid Kaiscr-Fraaer got the C-119 
contract as a second-source producer 
onlv because it liad the AA'illovv Run 
f.icilitv which had been used by Ford 
Motor Co. to build B-24s during 
World War II. 

Cook-Craigie Plan 

The following year Gen. Cook's name 
was linked vvitli Gen. I.autence Craigic’s 
as developer of a new production pro- 
gram designed to cut costs and insure 
sounder technical development. Basic 
feature of the Cook-Craigic plan is a 
delay in production of a new weapon 
svstem-holding it to less than five a 
month for an 18-to-24-month period— 
until an extensive test program is com- 

■Aftcr major hugs in the system 
are located and corrected, the go-ahead 
is given. The result is a big saving in 
retro-fit and modifications. 

Gen. Cook was horn in West Union, 
Ind.. on fiilv 28, 1898 and was gradu- 
ated from West Point as a second 
lieutenant in the .Air Service in 1922. 

He was first assigned to engineering 
section of the production division at 
the Army Air Forces Nfatcricl Center 
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in D.iyton in 1939. By April 1942, he 
was chief of the section. He became 
siipcr\isor of the Eastern Procurement 
District in 1942. In May of 1945, Gen. 
Cook became chief of the Production 
Division, AAF Mataiel Command 
Headquarters. After a period of serr ice 
in the Far Flast, he was chosen Director 
of Procurement and Industrial Mobiliza- 
tion Planning at Air Materiel Command 
in July 194S. 

Gen. Cook was deputy chief of staff 
for materiel at the Pentagon from July 
1951 until February 1954, when he 
went abroad as Deputy Commander in 
Chief. U-S. European Command. He 
held this job until he retired from the 
Air Force last May. 

Gen. Cook has been au'ardcd the 
Distinguished Serrice Medal and the 
Legion of Merit. He is rated a com- 
mand pilot, combat observer and air- 
craft obsener. 

He and his wife have three sons. 
Tlicy live in Falls Church, Va. 

Hawker Siddeley 
Expanding Facilities 

London-Tlie Hawker Siddeley |roup 
will expand aircraft technical facilities 
in Britain and overseas. Sir Thomas 
Sopwith, chairman, said in the group's 
annual report the expansion is neces- 
sary because without it "it is impossible 
to sur\i\c in this fast-moving technical 
world." 

Sir Tliomas said the group profit 
for the year was $26,726,015, and an- 
nounced an annual dividend totaling 
10%. 

He listed these new manufacturing 
and test facilities; 

• A, V, Roc is erecting a facility for 
inrestig.iting heat barrier problcms- 
The building is to be completed carh 
this year. 

• Hawker Aircraft is expanding facili- 


HF Communication!« 

Pros and cons of three new types of 
IIF comtminication.s systems being con- 
sidered as militarv-airline replacements 
for presently used amplitude niodubtiun 
(AM), will be debated at a technical sym- 
)X)siiim sponsored bv Aeronautical Radio 
Inc. to be held Feb. 1 at tlie Hotel 
Starter in Washinilon. 

Fmest Pappenfus of Collins Radio 
will speak in bvor of single sideband. 
Di- lolni P. Costas of General Electric 
in bclialf of synchronnus detection, and 
Leonard Kahn of Kahn Research Lab- 
oratories w'ill support a compatible single 
sideband svrtem (AW Dec. 24. 1956, 
P- 39), 

Fourth panel member, an independent 
cemsiilbnt from Stanford Research In- 
stitute, will be John Honey. 


tics for its research and development 

• Amrstiong Whitworth is increasing 
its research facilities for both aircraft 
and guided missiles. TTiesc will in- 
clude- a laboratop.- for simulation of 
guided missile kumching and flight. 

• Armstrong Siddeley Motors is com- 
pleting an establishment for research 
and development work on gas turbines 
and rocket motors. 

• Orenda engine test facilities in 
Canada arc being expanded to handle 
im intensire program on the Iroquois 
engine. 

Sir Thomas said atomic energy con- 
tracts hasc been awarded to the vear- 
old Hawker Siddeley Nuclear Power 
Co. which is concentrating on liquid 
metal reactors. 

He gav e no further details on the re- 
actor program. 

Tlic Hawker Siddelcv chairman said 
the group now has produced more than 
44,000 aircraft and that -Armstrong 
Siddeley turbojet and turboprop en- 
gines are flying in 25 types of British 
and foreign milifan' aircraft. 

A number of airlines lias’C expressed 
interest in the jirojcctcd Armstrong 
Whitworth ftciglit/|)as5cnger transport 
and the company is confident that 
there is a world-wide civil transport 
market for this aircraft. 


News Digest 


J. Mills Summers, 6S. founder and 
president of the Camloc Fastener Corp,. 
died Jan. 4. Tliough he studied areni- 
tcctural engineering at Cornell Univer- 
sity, Summers turned to freight car 
design (fiist successful all steel boxcar 
and an ore car still in use at the Mesabi 
Range) and later to sales management. 
Aircraft fasteners he saw as an airline 
passenger in the 1950s challenged his 
iiisentiveness, and he set out to try to 
impror c them. Basic design of the Cam- 
ioc Fastener was completed in 1958, 
and he founded the company in partner- 
ship with his wife to develop the idea. 
Tire company mo\ cd into production in 
AV'orld War 2, and has expanded since. 

Grumman Aircraft Engineering Corp. 
has an option to negotiate a license for 
the production of an Americanized \ cr- 
sion of the French Fouga CM-170 
(Magistcr) twin-jet primaiv and basic 
trainer. The airplane ha.s been demon- 
strated to Armed Forces training chiefs, 
and pilots who har e flown it reel that 
it could be the answer to jet flying train- 
ing in the early stages. In its present 
form, the Magistcr is powered bv two 
J69 turbojets, each developing 900 lb. 
thrust, giving a maximum speed of 400 
kt. an operating altitude of 20,000 ft., 
and a maximum ceiling of 40,000 ft. 


Employment in Pratt & W'hilncy 
Aircraft's Connecticut facilities has now 
reached 40.000- Leonard C. Mallet, 
general inanage-r of the the company, 
said an additional 5,000 emploves will 
be needed in 1957. Since July, 5.000 
have been hired. Pratt & Whitney 
facilities, centered in Hartford, are 
spread through 12 other Connecticut 


Air Vicc-Marslial F. R. W. Scherger 
w ill succeed Air Marshal Sir John Mc- 
Cauley as head of the RAAF starting 
Marcli 18, 1957. Scherger has been 
head of the Australian Joint Services 
Staff in Washington. 

Lycoming's T55-powcrcd Kaman 
IlOk helicopter will undc^o six month 
experimental flight test program at 
Stratford, Conn., following recent com- 
pletion of 50-hr- tie down test at Bloom- 
field, Conn. Engine also has undergone 
flight testing in Bell XH-40. 

Minneapolis - Honeywell Reguhitot 
Co. was awarded half million dollar 
study contract by Air Research and De- 
velopment Command to develop new 
type of air-to-ground rocket. Primary 
ics|)onsibility, to include design, mock- 
ups and wind tunnel models, will go 
to .Aeronautical Division’s Missile Con- 
trols Center at Los Angeles. Work on 
rojcct will be carried out with .Air 
orcc's Armament Center at Eglin .Air 
I'otcc Base. I'Ta. Rocket will be suitable 
for delirerv by fighter aircraft. 

Navy Borcau of Aeronautics awarded 
Kaman contract for additional IIOK-1 
helicopters for rescue and general utility 
operations on carriers. TlC)K-ls cur- 
rently being produced by Kaman are 
for Marine Corps. 

Bendix Aviation Corp. has received a 
S27 million Navy contract to produce 
the Navy-developed Tabs anti-aircraft 
missile. The ramjet-powered Tales will 
be built by Bendix Products Division at 
the Naval Industrial Reserve Ordnance 
Plant in Mishawaka, Ind. Navy i.s now 
planning to ann the cruisers Galveston 
and Little Rock with Tabs sometime 


Air Force has awarded Bel! Aircraft 
Corp. a $405,000 contract for various 
test equipment to be used in the 
Rascal air-to-ground missile reliability 
program. 

English Electric Co. now has pro- 
duced more than 500 Canberra bomb- 
ers. Lord Ca'dccote, director of the 
firm, reported there still arc substantial 
existing orders and the compans' can 
foresee others which will keep the Can- 
berra production line going "for sev- 
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.... has a gear reduction of 135 to 1 in a length of 
but 2.25 in., weighs only 6.75 pounds. 


Output: 400 inch-pounds (g 64 HPM, 


This new light-weight, compact rotary actuator by EEMCO, Type 
D-92S, was designed for fin actuation in one of the nation's latest 
missiles. Here, as in all other applications of EEMCO actuators 
and motors, it must operate unfailingly under the extreme envi- 
ronmental conditions that are encountered at ultrasonic speeds 
in stratospheric altitudes. 

Type D-925 rotary actuator has a self-contained 28 volt DC motor 
with clutch, and 400 inch-pounds of output at 64 RPM on 24 volts, 
27 amperes. Duty cycle is 1 minute on, 10 minutes off. 

^ EEMCO is a specialist in the design and manufacture of precision 
actuators, both linear and rotary, and special motors. EEMCO 
products are on the majority of the latest supersonic military air- 
craft and missiles. Therefore EEMCO's many years of experience 
in this field, exclusively, is aiding materially in the delivery of the 
latest aerial weapon systems for the national defense in which 
reliability of performance must be unerring. 



Designers and producers of Motors, 

Linear and Rotary Actuators. .. Exclusively! 




TBIE well SPENT- Northrop Aircraft’s engineering and pro- 
duction team continuously pursues scientific developments to strengthen the 
national defense. Often this trail-blazing corporate effort commences long before 
a military requirement is known to exist. For example, when Northrop engi- 
neers started work on a supersonic trainer airplane, it was without the benefit of 
contract support. Now, two years later, this jet trainer is an important Air Force- 
Northrop project. The time which Northrop devotes to scientific exploration 
without guarantee of future returns has often paid dividends to the defense 
effort. It has proved to be time well spent in the interest of the American people. 
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TCA Picked Vanguard for Economy 


Trans-Eaiiada Air Lines decided after two-year study 
that turboprop coslti were less than those of pure jet. 


By Glenn Garrison 

New York— Trans-Canada .-^ir Lines 
an.il;-zed senen turbojet and turboprop 
aircraft during a two-vear esalnation 
program before deciding to augment its 
fleet witli Vickers Vanguards (AW fan. 
7, p, 38). Clioice of the turboprop over 
a nicdiiiiii straight jet was made after 
it was concluded lhat TCA’s particular 
route and traffic requirements gave an 
SS million annual advantage to the 
N'anguard over its nearest all-jet com- 
petitor. 

'Hie airline’s second choice was the 
Douglas DC-9. With four big DC-8s on 
order, TCA would have liked r ery much 
to buy the medium Douglas jets for a 
completely integrated, propcllcrless 
fleet. But the carrier's studies showed, 
according to J. T. Dymcnt. director of 
engineering, tliat turbojet cost curses 
rose sharply abose turboprop costs on 
stage lengths of 700 mi. or less. 

Trans Canada’s ascrage route length 
from a traffic .standpoint is 380 mi., 
Dymcnt said. Heavy concentrations of 
traffic on such segments as New York to 
Toronto and Montreal are responsible 
for this. 

The SS million estimate represents 
the annual difference in direct operat- 
ing costs and potential revenues and 
a.ssumcs niixcd class use of the Van- 
guard. TCA’s Vanguatd.s will carrv bc- 
hveen 82 and 102 passengers, while the 
DC-9 probably will have a smaller 
capacity. 

Also competing for TCA'.s order was 
another turboprop, the Lockheed Elec- 
tra: tsvo other American medium jet 
designs, the Convair 880 and Boeing 
727: the Comet ZV; and the alreadv- 
flying Caraselle. 

Advantages 

.Advantages of the Vanguard over the 
EIcctra. for TCA requirements, in- 
cluded l.irgcr size and greater Hexibilitv 
between passenger and cargo operations. 

TC.-\ prefers the Rolls-Rovce Tvne 2 
engines, which will go into its \'aii- 
giiatds, to the Allison engines which 
will power Elcctras ordered bv .Amcriean 
carriers. Lockheed would have put 
Tyncs into Electras for TCA. but the 
price would go up. and the other Van- 
giiiird advantages for TC.A’s uses would 
still pertain. 

Alli.son engines would be considentbly 


less expensiv e to buy and maintain than 
Tyncs, according to Dymcnt, if the 
costs projected for tlic American en- 
gine arc realistic. But he questions 
whether this is so. If the Allison costs 
prove out as predicted, and the Rolls- 
Royce figures liavc erred on the pessi- 
mistic side, the Tyne buyer still will 
be in a better position, according to 
'I CA’s view. 

Evaluation 

Engine materials arc an increasingly 
important cost factor in airline opera- 
tion, according to Dymcnt. Even more 
important is aircraft first cost, now ac- 
counting for a third of direct operating 
costs. Fuel cost accounts for another 
third, and "all the rest,” with engine 


materials at the top, make up the other 
third. 

T'rans-Catiada evaluated A'angnard's 
potaitial with the Tyne 2 as the as- 
sumed povvcrplant, and should be in 
even more favorable position when the 
Tyne 3 Colne's along, Dymcnt said the 
Tvne 3 will add about 20 mpli. to the 
aircraft’s speed, bringing it up to -140. 

A big selling point or the Vanguard 
vvitli TCA was the plane's "dooblc bub- 
ble" fuselage with lower cargo section. 
This feature of tire aircraft, which allows 
all-cargo use with a 10-ton pavload 
without disturbing passenger seats, in 
effect adds four all-cargo planes to 
TCA’s fleet. It also will end the .lirline's 
IJToblcms ill handling mail in combina- 
tion with passengers at certain hours, a 
problem that has often plagued TCA 
in its Viscount operation. The EIcctra, 
in Dyment’s view, also would f.ill short 
of the Vanguard in liaiidling heavy mail 



VANGUARD inocknp is under constriiction at A’ickers .Annstrongs Ltd. factOTV. Weybridge 
(below). Wooden nioekup is of full-scale dimensions. First flights of tbe tiitbopto]) air- 
liner arc sclicdiiled for fall. 1958. British European Airways lias ordered 20 Vanguards 
with deliveries to begin in spring, 1960. Aircraft ui drawing (top photo) bears BE.A mnrk- 
ings. Trans Canada Airlines lias ordered 20 Vanguards, 
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loads along with passengers. 

Canada’s air cargo traffic is operation- 
ally difficult because of scattered popu- 
lation centers and "one way street" flows 
of cargo- 

'llie Vanguard is especially well- 
suited to this kind of operation be- 
cause it can fl\- an all-cargo load on a 
long non-stop overnight haul, unload, 
and take on a return Toad of passengers 
without any conrersion necessary. 

Each of the competing manufactur- 
ers offered TCA an all-cargo version of 
its aircraft, and the airline probably will 
buy about four all-cargo Vanguards with 
oversized doors within a year after the 
passenger fleet is in operation. The Van- 
guard’s big cargo belly costs only three 
or four knots in flying speed, according 
to Dynient. 

Cockpit Layout 

Another attraction of the Vickers 
plane was the simple cockpit. ‘I'hcrc is 
no excuse for coinplcxitv of cockpit in 
the new aircraft types. Dymcnt said, 
and he "can’t understand the thinking 
of people who arc frightened by this 
turbine stuff who behcs’c they need 
more people on them." Cartying a 
fliglit engineer on such airplanes, 

Helicopters Help 

New York— Use of helicopters to aid 
in easing bus ticups on this city's streets 
was tested by tnc Transit Authority 
witli a borrowed Port of New York 
Authority Bell 47-G. Transit officials 
obserred traffic conditions from the Bell, 
communicating with ground control 
cars below. 


Dymcnt said, would be “featherbed- 
ding.’’ 

Payload of TCA Vanguards actually 
could be 26,000 lb. instead of the an- 
nounced 2-1,000, according to Dymcnt. 
TC.A has made allowance, howo cr. for 
possible future equipment such as 
weather teletype or air traffic control 
radar, .Alsu, the aircraft could accom- 
modate as many as 122 passengers if 
used in high-density sendee. 

TCA Competition 

TCA probably will be competing 
with .Amcricin .Airlines and Eastern Ait 
Lines Eloctras on the transbordcr seg- 
ments. and the Elcctras will be dclis cred 
earlier than the Vickers planes. Sched- 
nic-wisc, Dymcnt doesn’t bclicic there 
will be much difference in the airlines' 
sendees. Even straight jets would cut 
the New York-Toronto time by only 
15 minutes, he snvs. TCA expects 
elapsed time of its Vanguard flights be- 
tween those two cities to be an hour 
and 15 minutes. 

TCA’s traffic between New York and 
Canada is estimated at 2.000 passengers 
daily when the Vanguards go into 
sen'iee, some time after initial deliveries 
in late 1960. 

Untangle Traffic 

An aerial helicopter patrol, according 
to the Transit .Authority, would make 
it possible to spot congested points and 
bus bunching, pennit rerouting of 
buses around the areas, or turn them 
short of their destinations- Authority 
General Manager Thomas j. McLcmon 
sees good possibilities In the idea and 



arc painted on the tops of sonic buses 
f<ir spotting purposcs- 

About six helicopters would be re- 
quited to do the patrol job, according 
to McLcmon. 

Photograph of the helicopter carrying 
out last month's experiment (below) 
seems to show the Bell at low altitude 
met Manhattan's streets. 

The Bell .ictualli- is over water just off 
the shoreline of the Battery, according 
to its pilot. Rav Cliaisson. Shot was 
made Trom ,i 1‘tap Rock Corporation 
helicopter flying aboic the Port .Au- 
thority macliinc. 

Over Manhattan proper, Port Au- 
thorih' and Ne«' York Airoays helicop- 
ters base been following a 1,500-ft. 
minimum altitude. 

Bus stations along the cast side of the 
city were observed at lower altitudes, ac- 
cording to Chaisson. by staying within 
autorotation distance of the East River 
.md Harlem River. 

Crossing Brooklyn, he took the Bell 
to 1,500 feet for observation of the 
buses in traffic. 
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Tu-104 Arrives in Siberia 

Riissliiii Tu-lO-f jet jirlliier is parked at tamp at Khabarovsk ,Air|ioct in Siberia, marking inauguration of tegular service on a 5,220 mi. 
route from Moscou. Hviiig at 29,500-32,800 ft. the Tu-104 averaged 565 mph. First leg of route, Moscow-Svctdlovsk-comparablc to a 
non-stop flight of 1,200 mi. Boston to Miami-was flown in 2 lit. 14 min. Second leg, from Sverdlovsk h) Iikulsk-eomparablc to 
Atlaiita-Saii Francisco non-stop-a 2.100 mi. stage, was flown in 3lir, 50 min. The final leg to Khabarovsk, comparable to the 1,700 
mi. from Chicago to Seattle, required 3 hr. 12 min. 


House Group Proposes 
Shift in CAB Control 

rv'ashington— House Small Business 
Committee has recommended shifting 
administratise control over the Civil 
Aeronautics Board from the President 
to Congross- 

Thc group, headed by Rep. \A' tight 
Patman (D.-Tcx.), urged the House 
and Senate Commerce Committees to 
consider legislation prosiding that; 

• Chairman will be selected by CAB 
members instead of appointed bv the 
President; 

• CAB money requests be submitted 
directly to Congress instead of to the 
Bureau of the Budget, which is an 
agency of the W'hitc House. 

• CAB legislative recommendations go 
directly to Congress without the re- 
quiroment for Budget Bureau clearance. 

'ITic committee argued that C.AB 
lacks the "independence" from White 
House control of two other quasi-jii<li- 
cial agencies whose members select 
their own chairman— the Interstate 
Commerce Commission and Fedcnil 
Communications Commission. The 
CAB Chairman’s authority to appoint 
an executive director also increases 
White House control indirectlv, the 
committee said. 

By •'drastically" scaling drnsn the 
money requests’ of C.AB and other 
regulatory agencies, the committee 
charged, the Budget Bureau •’has estab- 
lished itself as the judge of how much 
regulating of interstate connncrec it 
will permit. ... It has precluded these 
agencies from requesting tlie Congress 
to appropriate wliat the agencies them- 
selves base helicsed necessary to serve 
the public intetest." 


Although C.AB .ind other regulatory 
agencies were established as arms of 
Congress, the committee protested 
they ha\c "so far fallen under the in- 
fluence and control of the executive 
bniiich, that the heads, appointed by 
the Chief F.xecutiic. have no hesitation 
in turning to the executive branch for 
.idiice, counsel and opinion. . . .’’ 

Gewirtz Leaves ATA, 
Joins National Airlines 

AVa.shington— Staiilii Gewirtz re- 
signed last »eek as mcc president and 
assistant to the president of the Air 
Transport Assn., in order to become 


vice president of National -Airlines. 

In other executive moves, G- T. 
Baka. National president, announced 
the election of Richard A. Kit/^crald, 
assistant vice president in Washington, 
to a full vice presidency. William Cald- 
well, Jr., was promoted to assistant treas- 
urer from his jiosition as director of 
economic research, 

Prior to joining ATA, Gewirtz was 
executive assistant to two Civil Acro- 
luiuties Board chairmen; James M. Lan- 
dis and Joseph F. O’Connell. He was 
graduated frmn New York University 
and Harvard Unisersity Law School 
and is a veteran of World War II. Both 
Gewirtz and Caldwell will be located 
at National’s executive offices in Miami. 
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CAB Reorganizes, Post Abolished 


^Vasllington— Civil Aeronautics Board 
last week announced a three-way staff 
and departmental reorganization de- 
sipred to tighten regulatory supers ision 

Board Cliaitinaii Janies R. Durfee 

in order to meet the needs of the fast- 
growing airline industry. Ptinci|ral 
ehanges under the plan: 

• Abolishment of the Office of Execu- 
tive Director mron the rccoinincndation 
of Raymond Sanycr. who has held the 

S st since lb5S. i''nnctions of the office 
VC been transferred to Robert [.. 
Kunzig, legal adsisor and assistant to 
Chairman Durfee. Kunzig’s new title 
will be cxcCTitivc director and legal 
adsisor to the chairman. 


• Sawyer has Irccn reassigned to one 
of two new positions under the direc- 
tor of the Bureau of Air Operations. He 
will handle functions insohing U.S. 
flag carriers, foreign airlines ana inter- 
national air agreements as associate di- 
rector (international). His counterpart 
will be Irving Roth, fonner cliief of 
the rates division, who will take os’cr 
the position of associate director (do- 
mestic) ill charge of domestic airline 
operations. The position of associate 
director, prciion.slv held b\ R. N'cnion 
Radcliffc, «lio recently joined Trans 
World .\irlincs. will be eliminated. 

• Bureaus of Safety Regulation and 
Safeti' Investigation base been com- 
bined into one overall Bureau of Safetv 
to be headed b\- Oscar Bakkc. who has 


served as director of the Bureau of 
Safetv Regulations. Two new positions 
in the Bureau of Safety, ncithci of 
which have been filled, were created by 
tile C.^B-associate director (regula- 
tions) and associate director (investiga- 

I'itle of Secrctarv of the Board, now 
held bv M. C. hluHigan, has been 
changed to secrctarv' and comptroller, 

Alaska, Hawaii Lines 
Win CAB Certificates 

Washington— Seven .Alaskan airlines 
and cmc Il.maiian airline were awarded 
permanent certificates last week by the 
Civil .Aeronautics Board to bring the 
total of permanently certificated U. S. 
air carriers to jS, 

'Hie Bo.ird artioii is the result of 
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legislation passed by Congress last July 
which directed the Board to grant per- 
manent certificates to local service air- 
lines. All carriers involved have been 
operating under temporary authorizu- 

Airlincs receiving pennanent certifi- 


New York— Agreement among airlines 
and the Port of New York Authoritv' on 
a S30--10 million rehabilitation of La- 
Guardia Airport is expected soon. Pinal 
decisions on how the field will be used 
and its renovation paid for arc still un- 
der negotiation, but a general plan for 
its physical improvement lias been 

"Severaf major projects are Called for 
in the program, which should approach 
in cost the original S39 million con- 
struction of the airport on filled land: 

• Expansion of the existing main 
tcrniina! building and construction of 
nevv fingers leading from the terminal to 
the passenger loading area. The fingers 
would be of two-story construction to 
separate inenmiiig and ou^oing pas- 
sengers. 

Tlie existing automobile parking 
space on either side of the present ter- 
minal building also would be utilized 


cates, which arc effective immediately, 
are Alaska Airlines. Alaska Coastal 
Airlines, Ciirdova Airlines, Ellis Ait 
Lines. Northern Consolidated Airlines, 
Reeve Aleutian Airways. Wien Alaska 
Airlines and Trans-Pacific Airlines 
(Hawaii). 


for the proposed tcnninal expansion. 

• Filling of the lagoon between the 
present terminal and east hangars and 
Grand Central Parkway to recoup the 
lost parking space and to accoinniodatc 
a licfiport. 

• Complete resurfacing of all tuiiwa)s 

'I'hc nevv fingers would provide a to- 
tal of about -)0 gate positions, compared 
with 24 now in use along the single- 
story passageway that is connected to 
the fctniinal building. 

Port .Authoritv- and the airlines have 
been discussing a LaGuardia improve- 
ment program for many months. TTic 
Authority said last week that "no agree- 
ments with the airlines, either formal 
or informal" liad been reached on tlic 
"higlily involved and complicated" 
problem. 

Actual agreement depends in part 
upon lease re-negotiationv with some 


airlines, including Eastern and Ameri- 

Besidex the financial considerations 
involved, LaCuardia’s future runway 
weight capacity is an issue in view of 
forthcoming use of tlvc Lockheed Elec- 
tra. The airport, under regional plans, 
will not be used for long-range pure 
jets. Present weight limitation is 105,- 
000 lb. 

Bradley Nash Named 
Commerce Assistant 

Bradlev- Nash, fonner USAF Deputy 
Assistant Secrctarv for Civil Aviatioii, 
was sworn in last week as Deputv' Un- 
der Secrctarv- of Commerce for 1’rans- 
poration by Commctcc Secretary Sin- 
clair A3'ceks. Nash succeeds Brig Gen. 
Thomas Bayne \\'i!son, who resigned 
on Jan. 5 to enter private business. 

Nash has held a number of govern- 
ment posts, including an assignment as 
assistant to Commctcc Sc'^retary Her- 
bert Hoover in 1927. laiter. he was 
named financial consultant with the 
Reconstruction Finance Coro, and, be- 
fore joining the Army in 1942. sened 
IS Director of Finance, for the W'ar Pro- 
duction Board. In 1933, he was a con- 
sultant to the Advisor.' Committee on 
Government Organization. 


LaGuardia Improvement Planned 
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Progress with 'tTOITAIM Q 



TITANIUM IN 1957: 


Maliory-Sharon nears 1,000.000 pound-per-month capacity, 
dramatically improves quality, introduces new alloys 


• Titanium continues to be a wonder 
metal in its growth. 

This year Mallory-Sharon, a leader 
in titanium mill products, will pro- 
duce more than the entire titanium 
industry in 1955. A major plant ex- 
pansion now nearing completion will 
boost Mallory-Sharon’s melting 
capacity to one million pounds per 
month. 

And this is vastly better titanium 
than that of two years ago, since 
properties of the metal are now under 
much better control. We certify tita- 
nium mechanical properties within 
definite limits. We guarantee very 



low carbon content to assure the best 
machineability. As a result major 
titanium fabricators have drastic- 
ally cut scrap loss, and costs. 

New developments will continue to 
expand titanium's market. Weldable 
alloys, commercially introduced by 
Mallory-Sharon, have been proved 
in service. New sheet aUoys, readily 
weldable and heat treatable to very 


high strengths, are in trial production 
Titanium is vital to our air superi- 
ority. And new applications of this 
strong, light, corrosion-resistant 
metal are being found each day in 
industry. Let Mallory-Sharon, tech- 
nical leader in titanium, help you 
design ahead with this new metal. 
Write for information and applies- 


MALLORY 


0 


SHARON 


titanium alloy sheet, strip, plate, 


East German Lufthansa Reduces Fares 


Bonn— East Gciiiian Lufthansa has 
iiiiiied a tlmchiblc quoting air fates 
that undercut Citablishcd liitctnational 
Air Tnmspnrt .\ssii. fares bv atniost 
50%. 

'Ihc stiitc-owncd East German airline 
has published passenger tariffs from 
Berlin to New York— primarily via con- 
necting transatlantic lines— at sharply re- 
duced rates for first<lass flights, hates 
from Berlin to Rio dc Janeiro and Mex- 
ico Cih' are quoted at similarU low 

III addition to tlie cut-rates, tickets 
purchased from the airline for flights 
fnim Berlin to New York could con- 
ceivably cost as little as 570.50 in I’icw 
of the unrealistically high peg of the 
East German mark in relation to W'ost 
Gcniiani's Deutsdieinark. .Ml prices in 
flic tiinotable are quoted in Dcutschc- 

Danger of Loss 



llic low tariffs could create a sub- 
stantial loss for East Lufthansa since 
the airline is charged the full amount 
of the standard I.^IA fates b\' caiticr.s 
acteptiiig tickets sold bv the line. Onlv 
rci’cnue East Lufthansa can expect to 
cam in such transactions is on tlie por- 
tion from Berlin to Prague. Eniin there, 
passengers can transfer from the East 
Gennan airline to KLM for the Sight to 
Nerv York via .Amsterdam. 

The unusual situation is further com- 
plicated by a listing in the timetable of 
several international carricn as "booking 
agents” for the company. .Ml of them 
deny the existence of anv interline con- 
tracts, although sercral admit negotia- 
tions har e been conducted with such a 


plan in I’iesv (,^W Dec. 10, p. 10). 

West German Lufthansa which has 
raised strung objections to the use of its 
patented name and similar insignia by 
the East German line, has protested to 
other airlines that booking agent con- 
tracts violate its trade name rights in the 
Western lleniisplicrc. As a result, most 
discussions with East German Luft- 
hansa hare been dropped by the car- 
riers imolved. 

W'est German Lufthansa apparently 
has not opposed the "general agency 
agreement" reportedh' in effect between 
KLM Ro) jl Dutch .\irliiies and East 
Deutsche Lufthansa. Other general 
agents listed in the timetable in addition 
to KLM are; .Aeroflot, Sos ict .5,ir Lines; 



LOT, Polish Air Lines; CSA, Czecho- 
slosakian .\ir Lines; MALEV, Hungar- 
ian .\ir Transport; TAROM, Roumanian 
.\irliiics, and TABSO, Bulgarian Civil 
Air Transport. 

East German Fares 

East Gennan Lufthansa quotes a 
one-way first-class fare of S268.50 from 
Berlin to Xesv York. The IAT/\ fares 
for the same passage arc 5507.80 fur 
first-class flights and $343.40 for tourist 
flights. East Lufthansa’s tourist fare is 
5180.90. 

Both East Lufthansa and «-estera 
airlines allow a 10% discount on 
rimnd-trip fares. 

,\t the tree rate of currency exchange, 
one Dcutselieniark is peggetf at foui-to- 
fisc Eastmarks, although the East Ger- 
man grncrnmeiit claims that both the 
Kastniark and Westmark have the same 
laliic. 

.^s a result, one dollar is worth 16 
Eashiiark if comerted in West Gcr- 
immy but only 4.20 Eastiuark if coii- 
serted in East Germany. 

Since the government-owned East 
German Lufthansa undoubtedly adliercs 
to the olficial conversion rate, a prospec- 
tive passenger could biiv a one-wa\- 
ticket from East Berlin to Ne«' York 
for 1,128 Eastmark, or approximateiv 
570.50 at the nestern conversion rate. 
Most West German airline officials he- 
liese the East German government ab- 
sorbs the resultant loss inturred. 

The airline operates one dailv flight 
hetween East Berlin and Moscow, serv- 
ing Warsaw and Vilno eii route. Ihis 
service is siip|)lemcntcd bs' one dailv 
round trip flight bv .\crofl(it, which also 
schedules an additional round trip on 
Mondays. \\'ednesdays and ITidavs. 
East Lufthansa operates the Russiaii- 
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:ARINGS 




AIRCRAFT TURBINE 
BALL BEARINGS... 
ENGINEERED FOR 
PLUS PERFORMANCE 


Dependability of performance! That’s the keynote 
of New Departure’s specialized ball bearings for 
fast, high-flying jets! 

Leading production jet engines contain the evidence! 
They use split inner ring turbine mainshaft bearings 
(size range below) — an out-ahead development of 
New Departure's Aircraft Bearing Research Pro- 
gram. This advance in bearings combines simplified 
maintenance and assembly with high load-carrying 
ability at high speeds and temperatures. 

New Departure also manufactures aircraft ball 
bearings for refrigeration turbines, alternator-drive 
turbines, high-temperature fuel pumps, turbine- 
driven air compressors, and small gas turbines — all 
back^ by New Departure's research and precision 
manufacturing. 

Use the coupon below for further information about 
New Departure ball bearings for today's jet air- 
craft . . . and what New Departure has in develop- 
ment for tomorrow. 


MEW DCrARTURE • GEMERAl MOTORS CORPORATION 

BRISTOl, CONNECTICUT 

ATT; DEPARTMENT R 

Pleaae forward me a copy of your latest folder 

on aircraft turbine ball bearings. 



SEE ‘'WIDE WIDE WORLD" SUNDAYS-NBC-TV 

B fl L I. BEARINGS MAKE COOP PRODUCTS BETTER 


NEW DEPARTURE 


D 1 V I S I O 


OF GENERAL 


OTORS 


BRISTOL, CONN. 


built 30-pjsscngcr Ilyushin H on the 
Moscow route. Aeroflot uses the 11-12 
in addition to the ll-H on the route. 

I'hrcc flights weekly are operated hy 
East Oetnian Lufthansa from Berlin to 
Budapest via Pniciic. Two of the fligltts 
continue to Sofia from Budapest on 
Moudass and Wednesdays, svliile the 
other serscs the route from Budapest to 
Bucharest on Saturdays. 

.'\t Prague, the airline makes connec- 
tions with airlines of Russian satellite 
countries and Aeroflot to pro'idc indi- 
rect connecting .service to Iron Curtain 
conntiics. Scrsicc is also available from 
Prague to Pari.s and the h'ar East through 
Air ITancc; to .Amsterdam and the U. S. 
Ihrmigh KLM and to Brussels via 
Sabena. 


.Air-India liiteniatioiial provides con- 
necting .service at Prague for London 
and Rome. Cairo and Bombay. Zurich 
sers ice from Prague is available through 
Swissair, 

Passenger regulations published by 
East Ccrman Lufthansa do not differ 
materially from regulations adopted by 
i.ATA member airhiies. However, rules 
icqiiire fi\c days notice for flights to 
Moscow and beyond, and at no time 
arc cameras or binoculars allowed dur- 
ing flight. 

The airline operates about 12 ll-14s 
but plan.s include an expansion of this 
fleet to fiO aircraft by the end of the 

Jet transports, probably the Tu-104, 
arc scheduled for 1960. 


Aeroflot Announces Fare Cuts 


Moscow— Aeroflot has made the first 
in a series of promised reductions in its 
historicaih-high domestic passenger and 
cargo tariff strnetnrc. 

Tares on the airline's .Mo.scow-Lcnin- 
grad mute base been cut from S60 to 
SsO. and 10% round trip discounts ate 
now being offered on domestic routes. 

Ill Siberia, the Yakiitsk-Z.s tiaiisk fare 
has been cut 46%. the Yakutsk-Tikhsi 
and Yakut.sk-Vcrkhovaii.sk fares have 
been dropped 43%, and the passenger 
tariff between T'luinen and Salekhard 
has been lowered by 61%. Cargo and 
baggiigc rates on these Siberian routes 
also have been cut. 

In an effort to promote return cargo 
volume at points that normalK gen- 
erate little cargo traffic and to raise 
oscrnll load factors. .Aeroflot has intro- 
duced speciaL temporary cargo rate re- 
ductions of up to 50% for preferred 
customers using backiniu! capacity. 


Russian air scrs-ico has not yet had 
.1 major impact upon the Sos ict Union's 
oicrall eoinmcin carrier pa.sscngcr mar- 
kets, aeeording to figures released by 
the USSR's Central Statistical Bureau. 

Tire figure.s show that airline service 
in 1955 accounted for 1,6% of the 
iiatioiT.s total passenger traffic. This 
share of the market Is the same as the 
1954 level. However, the airline share 
for 1940 was onlv 0,2%; the 1950 
level, 1.2%. 

In 1935, Russian railroads carried 
83.1% of the countiv's passenger traf- 
fic. buses carried 12.3% and watenvays 
5% of the total. 

Aeroflot achieicd 104.6% of its traf- 
fic goal in the first nine inontlis of 
1936. Trcight traffic led by reaching 
1 24.6% of its planned Ic'cl. but pas- 
senger traffic lagged bcliind. achieving 
only 87.8% of its goal despite the in- 
troduction of Tu-104 jet transports. 



HeaHng for Idlewild 

This 1.100 ft. long trench, adjacent to the new Intcriiati'oiuil Arris-jl Building at New York 
International .Airport, contains a part of flic 38,774 fl. of underground pii>e foe the 
faciliti’s high tcinpeialnie (240F-3S0T) hot water heating system. The pipes lie in a bed 


KLM Orders Eleotra 
Simulators From Link 

Link .Aviation lias received a contract 
for Lockheed Elcctra simulator from 
KLM Rosal Dutch Airlines. This will 
be the firk simulator ever made for the 
turboprop Elcctra. 

Link alreadv has contracts to build 
DC-8 simulators for the Douglas Air- 
craft Co., United Ait Lines, and the 
Scandinavian -Airlines System. It re- 
ceived an additional DC-S simulator 
order from KLM simultaneously nitli 
[he Elcctra simulator putchase. 

'llic KLM contract for the Elcctra 
and DC-S simulators totals more than 
SI, 600, 000. 

A company official told .Avi.ction' 
Wkkk that Link hopes to receive an 
order for a Boeing 707 simulator 
shortly. 

Tokyo Flijjlit Conlracts 
Awarded by MATS 

San Eraiicisco— Military ,Air Trans- 
]jort Service lias signed contracts with 
three Oakland. Calif., airlines covering 
flights between California's Travis Ait 
horec Base and Tokyo. 

The six-month contracts giuirantce 
movement of 330 tons a month split 
among the three airlines- Transoccan 
Air Lines. Overseas National .Airvays 
and Re.sort Airlines. 

'Die firms will assign three DC-4s 
and four C-34s to the service. The 
basic contract calls for movement of 
freight. I’asscngcr.s may be carried also. 

SHORTLINES 


► Act Lingiis carried almost 43S.OOO 
passengers last veat. a gain of 73,000 
over 1953. The Irish airline flew 190.- 
000 ixisscngcrs over its Loiidon-Diiblin 
route alone, 20,000 more than 1953 
traffic on the route. 

► Bonanza Air Linc-s is the first carrier 
to offer reduced rates for clergymen 
under authority granted bv Congress 
last year. I'he new tariff, vvliieh be- 
comes effective on h'eb. 1, provides for 
half fares for ministers on a space avail- 
able basis. 

► Continental Air Lines net profit for 
1956 vvas S750.000. neatly double the 
1935 profit of 5398.30-1. Operating 
rcvcmics totaled 518.339.000 last year, 
a 15% increase oscr the 1953 level, 

► Cubana has qualified five of its sta- 
tion managers as flight dispatchers. 
Hie fisc were certified by the Civil 
Aeronautics .Administration after they 


AVIATION WEEK, Jc 


M, 1957 






AMERICA’S NUCLEAR COUNTER-PUNCH has Tar 

longer reach and greater power now that the Boeing 
KC-135 Tanker-Transport has been developed. It’s a jet- 


powered aerial refueling station that extends the strik- 
ing range of our first-line intercontinental bomber— 
the Boeing B-52 Stratofortress — by thousands of miles. 


AMERICA’S FIRST JET AIRLINER- 

The Boeing 707 is now in production. W ith 
over two years of experimental anil deinon- 
slralion llighls compleled, the 707 is llie only 
American jet transport now in llic air— the 
result of noeinp's unparalleled experience as 
liuildcr Ilf the nation's long-range jets. Kleven 
major airlines have already chosen the 
Boeing 707 for service on world-wide routes. 


BIG WIND FROM THE NORTHWEST. In Seattle, Boeing 
supersonic tunnel capable of velocities four limes the speed 
versatile a proving ground for its future jet aircraft designs. 




completed courses in Miami, and they 
will work in Cubana’s new Department 
of Flight Dispatch and Control. 

► Flying Tiger Line has signed a 13- 
nionth agreement witli the Interna- 
tiona! Assn, of Machinists covering 350 
mcclianical employes. The pact pro- 
vides for an average wage increase of 
16 cents an hour and includes vaca- 
tion, seniority and various other pro- 


► Lake Central Airlines began service 
to F.tie, Pa., on Jan. 1 and will begin 
service on its new route to Buffalo in 
April. Lake Centra! also will inaugurate 
service to Portsmouth. Ohio, on Nlarch 
i, and to Toledo and Detroit on 
April 1. 

► North Central Airlines flew 549,655 
passengers in 1956, an increase of 28% 
over i955 passenger traffic- The airline 
carried 37.476 lb. of surface mail in 
the Christmas airlift. 

► Ozark Air Lines' revenues for 1956 
were 55,771.000. a 34% increase over 
1955 revenues. Ozark carried 321,000 
passengers last year, an increase of 
approximately 75.000 passengers oser 
flic presious year. 

► Scandinavian Airlines Svstem flew 
ntorc titan 2,270.000 lb. of cargo across 
tlic North Atlantic in the year ending 
in September for an increase of 20% 
over the previous fiscal year. SAS car- 
ried 280.000 lb. of cargo between Los 
Angeles and Europe over its polar 
route during the same period, a 93% 
gain over the previous year. 

► Silver City Airways has introduced 
rate cuts ranging up to 30% on its 
cross-channel vehicle ferry services. The 
carrier predicts that generous gas al- 
lowances for tourists on the continent 
will lure record numbers of British 
motorists across the channel this snm- 


► Traiis-Canada Ait Lines carried 2.1 
million passengers last vear, 25% more 
than in 1955. Over the same period, 
the airline’s air freight traffic rose 19%, 
air express gained 20% and air mail 
traffic increased 12%. 

► Tran,s World Airlines began serx’- 
icc beris cen New York and Boston on 
Jan. 8 with one flight a day in each 
direction, 

► United Air Lines plans to hire 228 
new flight officers this year, bringing 
flight personnel to a total streiigtli of 
3.650. The new pilots are needed to 
handle United's fleet expansion, which 
includes delivery of seven DC-6Bs and 
20 DC-7s in 1957. 


AIRLINE OBSERVER 

► \'ickcrs-Aniistroiigs probably will abandon all plans for a medium-range 
turbo|ct transport now that T'rans-Canada and British European Airways 
have decided on the turboprop Vanguard 952 (AW Jan. 7, p. 38). The 
manufacturer has also dropped out of Atlantic route jet competition, and 
joint planning by Rolls-Royce and Vickers on a long-range turbojet trans- 
port has been discontinued. 

► Catwick Airport (London) is undergoing an extensive redevelopment 
program. Program was iKgmi after a tour last month of U. S. airports by 
an architect coimnissioncd by the Ministry of Transportation and Civil 
Aviation. The newly design^ airport will be reopened in mid-1958 and 
help reb'eve London Airport of all local and medium-range traffic. It also 
will serve as an alternate field when weather closes London Airport, 

► British Overseas Ainvays Corp. inaugurated DC-7C flights last week 
into first-class service. Liter, it will assign the fleet to tourist and tourist/first- 
class combin.ition service with the Boeing Stratocruiscr handling all first-class 
traffic. Pan American Airways is following the same policy on the basis 
that passengers prefer the two-level configuration of the Stratocruiscr. 

► New Zealand government will purchase three Viscounts for its National 
Airways Corp. despite criticism in tlie New Zealand Parliament and aviation 
circles that the turboprop transports are not operatioTulIy suited to New 
Zealand domestic routes. 

► Britisli Overseas Airwavs Corp. foresees no major problems in making 
the transition from piston-ei^ine aircraft to turbojets. Looking back to the 
airline’s experience with the Comet I, BOAC Managing Director Basil Small- 
picce said the increased tempo in flight deck operabons requited some minor 
streamlining— and. in some cases, elimination— of procedures. High speed of 
the Comet necessitated a reduction in the number of position reports to air- 
ways traffic control, but no other air tiaffic control privileges were sought, 
he said. 

► Vickers Viscount and Vanguard sales on dollar orders reached $229.5 mil- 
lion with the Trans-Canada Airlines purchase and Geoigc Edwards, man- 
aging director of Vickers .Aniistrongs, said he expects more orders to push 
the total to above $250 million “witliin the next week or so.” 

►British airline operations officials have taken the same stand as the Air 
Line Pilots Assn- (AW' Nov. 19. p. 39) in favoring a pilot as a third crew 
member to replace the flight engineer on long-range turboprop and turbo- 
jet transports. However, BOAC plans to use a flight engineer on its 
Britannia operations, probably because of trade union contracts. 

► Ministry of Civil Av iation will soon take definite action in revising airwavs 
pattern over southern and central England in hopes of casing the congest^ 
air traffic, Facilities will be inodcmizcd, air corridors will be enlarged, and 
a means of maintaining separation of civil and niilltan' air traffic in the 
area will be sought. Groundwoik for the projected program was laid during 
a meeting last month with airline operators, pilots and air traffic controllers. 

► United and American Airlines arc onlv U. S. carriers other than T3VA and 
Pan .American maintaining active sales offices in London. United covers 
European continent from its London headquarters but American has opened 
an office in Frankfurt for this purpose. 

►Automobile fuel restrictions in England have been lifted for tonrists, ac- 
cording to the British Ministry of Fuel and Power. Overseas visitors pur- 
chasing a car in England, renting a car or bringing their own vehicles into 
England will be given sufficient ration coupons “to meet requirements of 
tourists in nonnal times.” Airport limousines, taxis and buses have not been 
affected by tlic gasoline rationing. 

► Trans World Airlines has suspended its international service to Chicago 
and Detroit until May 15 on authority granted bv the Civil Aeronautics 
Board (AW' Dec. 17, p. 45). 
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You are now looking at the world’s most advanced Automatic Direction Finder 


Lear builds it. ..the all new all-transistorized LEAR ADF-100 




ETCHED CIRCUITRY contributis signifi- 
cantly to the AOF-lOO’s light weight, 
smell site, low cost, end high degree of 
reliability. 8D% of all the circuitry in 
the ADF too is etched. 



MODULAR CONSTRUCTIDK in- TANTALYTIC CAPACITORS, instead 
eludes two principal back-to-back of conventional electrolytic units, 
circuit boards which plug Into are utilized throughout, providing 
hinge-mounted connectors. Both greatly Increased reliability through 
boards are easily removable. much wider temperature ranges. 



PHASE-CONTROL POIEHTIOMETER. 
easily adjustable, assures maximum 
loop antenna torque, providing posi- 
tive loop rotation even under ex- 
treme temperature conditions- 



MQST COMPACT AND LIGHTEST WEIGHT 
of ell airline calibre AOF’s, the complete 
ADF-100 system weighs only 18J lbs. 
The receiver unit is AS ATR tack 121 x4% 
x8Ak inches). 





Principles 

By Robert H. Cushman 

Design principles of an inlet control 
system being used on the Convair B-58 
Hustler bomber were resealed recently 
by Minncapolis-IIoiicysvell Regulator 
Co. 

Speaking before a Bumblebee .Aero- 
dynamics Panel at the Unisersity of 
Michieaii last iironth. Ernest R. Pos- 
ton, the assistant project engineer of 
the engine controls section of the com- 
pany's .Aeronautical Dis„ described the 
tspo of ssstem which I-Ioneswell des ised 
to hold the shock pattern at the B-58's 
four engine inlets within the narrow 
limits permissable for supersonic flight. 
Inlet Center 

The inlet control works by inoying 
a spike-nosed centerbody in the mid- 
dle of the circular inlet so that the 
shock pattern for each flight speed is 
where tests base shown it will best 
combine with the engine to produce 
niaximnin nacelle thrust. 

Although the best position for the 
shock pattern may be known, it is np 
to a sensing probe at the inlet to make 
sure that it is kept there, 

■Ihc importance of proper inlet shock 
positjoning can be judged from the 
fact that a difference of 1 in. in the 
position of the normal shock away 
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AERONAUTICAL ENGINEERING 


of B-58 Inlet Control Systems Revealed 


from the best point can cut the thrust 
from the nacelle by about onc-third. 

I'ig. 1. sliows the basic diagram, of 
M-lI's inlet control. .A cross .section 
of the inlet mouth is down in the 
left hand cornet. The cross-hatched 
area represents the centerbody and the 
cowl lips are above and below. Coming 
off the foremost point of the center- 
body is the first shock wave which 
reduces the supersonic Mach number, 
M„. down to a lower .'■ui>etsmiic v-.iluc. 
Behind this shock is a normal shock 
which further reduces the Mach num- 
ber dow-n to subsonic, where the inlet 
ducting can handle it and dilfu.se it 
further from high subsonic values 
down to about Mach 0.4 at which the 
first sfages of the engine’s compressor 
can sncccssfully handle the flow. 
Feedback Information 

It should be noted that this is an 
,all-c.\tcrnal inlet c(infi|urati(m witlr 
internal contraction and not. as it looks 
to be at first sight, an intcmal-cxteniul 
compression inlet operating at sub- 

71ic probe sticking out from inside 
the cowl lip supplies the feedback in- 
formatiun on location of the normal 

M-II uses four pencil-sized tubes 
about 3 or 4 in. long, spaced 90 deg. 
apart around the inlet. Tticy have cono- 
shaped points and employ a number 
of pressure hips along their length 
to sense the pressure rise. The pressure 
rise indicates whether the normal shock 
has passed a particular hole or not. 

Although a shock wave is "paper- 
thin" and therefore would be expected 
to cause a discrete on-off signal from the 
taps, there is a gradual boniidarv laver 
bnild-itp which gis'cs some projsortiim.il 
sensing effect, Poston said. 

As the diagram indicates, the sensed 
position is compared to the callcd-foi 
po.sition and the difference used to 
activate the contiollcr in typical closed- 
loop or sers’o fashion. 

Ideally, the callcd-for position should 
be computed by an "optimalizing" sys- 
tem which continually seeks to place tlic 
centerbody at the position which gives 
maximum nacelle thrust. It could do 
this, for example, by sensing the nacelle 
thrust output by means of a strain 
gage loc.itcd in the supporting strut 
and by cuntinuallv "slow-frcquencv 
dithering” the centerbods- about that 
position which gave maxiuium strain 
gage reading from the strut. Unfortu- 
natch' tliis refinement has not been 
reduced to practice and at present the 


ssstem is forced to rely upon stored 
information from wind tunnel and 
specially instrumented flight tests as 
to the best position for the shock wave 
for any particular flight conditions. 

The called-for shock position may be 
fed in bv cranking the probe in or out 
(through a range of 3 in, for this 30 
in. diameter inlet) to locate its central 
pick-up liolc where the shack is desired, 
or for less dra.stic s'ariations (.say up to 
i in.) by internally biasing the error 
signal in the controller's amplifier. 

Thongh the controller svas not de- 
scribed. a picture of the actuator which 
Honeywell now has "on-thc-shclf" for 
this purpose is shown in l’’ig..2. It 
consists of a 11 5 '200 volt '-phase 
400 cps. electric motor with an elec- 
tric brake of the power release type. 
The reduction gear train ha.s a detent 
clutch to relicse shock loads, and a 
ball-hciiring jack screw with a tras’cling 
nut to produce the spike motion. It 
has a 13.4 in. travel and will drise a 
load of 5.600 lb. at 0.165 in. per 

The centerbody which experiences 
a forward thrust caused by the increasing 
picssure gradient on its dosvnstrcam side 
needs the 3.600 lb. actuating force, 
llic forces needed to actuate ramps 
on check inlets may be even greater, 
Poston said. 

As Used on B-58 

The B-58 takes off and accelerates 
into transonic speeds svith the center- 
hodv spike retracted back to permit 


tlic inlet to scoop as much air as 
ixissiblc. But as the pilot gives his 
plane the throttle and puts the engine 
on afterburning, the fight between 
engine thrust and airplane drag starts, 
and the s ariablc supersonic inlet mech- 
anism has to be brought info play- 

'nic .spike is needed at about Alach 

1.5 when the relative flow speed is 
enough to cause the shock wave from 
the tip to bend back obliquely and 
fonn, with the nomial tcmiiniil shock 
which follows, a shock system which 
both gulps in more flow than would 
he possible with a simple .subsonic 
inlet and aids the engine compressor 
in packing dense slow moving air into 
the engine combustor. 

Centerbedy Travel 

llowcscr, in practice the control 
ssstem inav not be of much use until 
Alach 1.7 to 1.8 is reached as the 
shock strength is too weak for the 
pick-up at Mach 1.5. As the plane con- 
tinues up to full speed of Nlach 2.5, 
the total centerbody travel may be in 
the order of 5 in., liuf again the impor- 
tant thing to remember is that without 
this sariation a plane, cs'cn one which 
has a perfect configuration for Macli 

2.5 fliglit, could not get up through its 
off design points to its design speed, 
Poston said- 

That the coinplcte system can be 
much more complicated than the 
simple single loop diagram of Fig. 1 is 
shown b\’ the mans interacting loops 
of the iiilct-enginc-airframe combination 



FIG. 5. In this type of opcrafioii choking inside the diffuser prev'ents the normal shock 
{com being swallowed and complicates the control action. 
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How would you like a plug-in valve that can be removed and replaced 
in an undrained system with the loss of no more than half a cupful of 
fuel or oil? 

Sounds impossible, 1 know, especially when you consider that such 
units are installed in tanks or line-mounted, but it's true nevertheless. 
Whittaker can deliver them in line sizes of one to three inches. 


Tlie southern California valve eompam* first came up with 
plug-ill units early last year, permitting the entire valve nieeha- 
nism — inrliuling actuating motor ami rediu-tioii gear train — to 
l>e inslalleil or removed as a single package. 

Now the design (originally achieved for the Douglas C-I33 turbo- 
prop transport) has been refined to the point where fuel or oil loss is 
negligible, no matter if the valve is in the bottom of a wing tank and the 
adjacent lines or tank are full. 


Compare this with the work, the 
lime loss and the Rre hazard in replac- 
ing a conventional valve: the draining 
and inerting of the system while a fire 
crew stands by. the removal of struc- 
tural sections, the perversity of the 
units in resisting replacement . . . 

The secret of ^'Itillriker's new 
plug-in valve is n .secondary seat in- 
ured only when the valve is removed 

removal does the trick, sliding a .seal 
into place in lire liousing. Then, 
when ilic stibstiliilc v'ulvc is installed, 
a reverse turn releases the sea) and 

Of course it wasn't simple in design. 
It took a lot of engineering (a assure 
smooth, simplified operation and full, 
definite locking and opening of the 
seal with integral provisions which pre- 
clude any possibility of improper instal- 
lation. But the results arc multifold. 

For one thing, the seal-equipped 
plug-in valve will cut maintenance (unit 
replacement) time by an estimated 93 
percent when incorporated with a cover 
plate for ready access. 

No longer will it be necessary to haul 
the airplane to an isolated area and 
guard it with fire crews while the sys- 
tem is drained of volatile fuels. No 
longer will it be necessary to wrestle 
with structure sections such as leading 
edges in order to get at the assembly. 
No longer will it be necessary to tug 
and haul at the assembly itself. 

Simply disengage a lockscrew, dis- 
connect the electrical plug, turn the 
unit a short way to lock the seal and 
remove the valve element. For quick 
replacement install in reverse order. No 
strain, no danger ^ and everything ac- 
complished on the flight line if need be. 

What about additional weight? Prac- 
tically none, such a small percentage 


of Ihe over-all unit weight that com- 
parison with a conventional, non- 
rcplaceable plug valve is remarkable. 


.\s for type of neluiiliori. %'hil- 
me the pUig-in 

cither AC or IJC rlcrlrh-al actiiutor.H 

ml operation with over-travel in ays- 
ems wlierc «c(|ueneiug is necessary. 
,c., a fire shut-off valve system 
wherein one valve ul u lime is opee- 


Phil Terry. Whittaker field engineer, 
has this to say of the new unit's design 
features: 


"The plug-in type valve can be pro- 
vided with integral thermols in one or 
both directions for any type of fluid 
or low temperature air and can be de- 
signed for either lank, hulkhe:id or line 
mounting. 

“The body in which the valve 
mechanism is installed provides a defi- 
nite protection lo Ihe valve mechanism 
itself and is less prone to leakage than 
other types of valves beettuse once Ihe 
plumbing is connected It need never 
be removed from the body of the plug- 
in valve for the life of Ihe airplane, 
except for replacement of port face O- 
rings or gaskets in accordance with age 
requirements.’’ 


Basically the plug-in valve is de- 
signed to increase utilization. Ground 
delay is costly, in combat or irr airline 
operation, and its causes are far too 
numerous. Whittaker has eliminated 
fuel valve replacement delay — n long 
step in the right direction - and similar 
achievements are upcoming, manda- 
tory equipment when the cost of a 
grounded airplane is summed up. 


shotvii in the block diagram in h'ig. 3. 
Postiiii stressed that the inlet designer 
nuist be able to get enough of the 
chiiwcteristics of each of these "black 
boxes" so that lie can simulate the 
control dynamics by wiring up and 
adjusting an analog computer. 

Example at Mach 1.8 

How one circular nose inlet studied 
by the Aeronautical Div. behaved at 
Mach l.S is shown in kig- 4. Total 
pressure recovers-, normal shock posi- 
tion, expressed as ratio of shock distance 
from lip over lip radius, and nacelle 
thrust coefficient ate plotted against 
centerbody position, expressed as ratio 
of the distance from the cowl lip to the 
front end of the centerbodv spike o\cr 
the lip radius. 

ihe curves for three different down- 
xtrciim diffuser Mach numbers arc 
sbowii in each graph. These different 
Mach numbers might be due to varia- 
tions in ainbicnt temperature or to 
chatigcs in the engine’s compressor 
speed. Note that as the spike is moved 
forward, the pressure recovery curves 
|x;:tk in each ease (top graph) and then, 
just about where the choke line inter- 
sects the bottoms of the three shock 
position curv es, (center graph) the maxi- 
nuim nacelle thrust is achieved (bottom 

Tlic fiict that the maximum nacelle 
thrust is not neccssatilv achieved at 
the same operating point where the 
maximum pmssitTC retoverv is achieved, 
is import-.int to the inlet designer. He 
must have a clear picture of what the 
aircraft designer as trv’ing to accomplish 
in performance if he is to choose the 
proper goal for his contrxil system. 

l-'ig, 5 shows an elaborated version of 
the middle graph of l''ig. 4. 

Poston used this graph to illustrate 
the pcssihilitv- of control ambiguity with 
))rcscnt shock positioning devices if the 
inlet is either an all external coinpres- 
vion tvpc with internal contraction or 
fulls into this mtidc of operation when 
operating below its design flight Mach 
luimljcr. 

.-\t first sight the shock pattern shown 
in these illustrations, which ha.s the 
second nomial shock expelled out in 
front ot the lip. wxjuld appear to be of 
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makes Instant photeeeples of anything written, printed, typed, 
drawn, or photographed— right in your own office. 

Now gel on exoct pholocopy of onylbrng some, light weight, and compact. It copies 
— In seconds. With the new oil electric any original up to 15* wide, any length or 
1 957 Apeco Piol-A-Motic Auto-Stot, you color on opoque or tronsporent poper — 
get deor, bright, shorp, block on white printed on one or both sides. It offers 
copies — and it’s so eosy. The magic touch hundreds of money and ’’ 

diol control assures o perfect copy every for every business. Price 
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ROTO-MOLD provides the 
answer to large orders of pre- 
cise quality "O" Rings in a 
hurry— ot competitive prices. 

Another Linear first, the new, 
exclusive ROTO-MOLD process 
brings automation to the pack- 
ing industry. You get — 

* Perfect uniformity. No 
more rejects due to faulty 
ring packings! 

* Moss production. Fast de- 
livery on any quantity pre- 
vents costly manufacturing 
delays in your plonf. 

* Freedomfromeontamina- 
tien. Because the ROTO- 
MOLD process is fully auto- 
matic, imperfections due to 
human error are eliminated. 


Get all these odvantoges — at 
the cost of ordinary "O" Rings, 
Specify Linear Roto-molo I 
Write for complete data on 
sizes and new compounds. 


KC-135 Production 


the undesirjble subcritical type. The 
subcritical inlet oper4tion is avoided 
because, not only is it inefficient, but 
the second normal sltock is prone to 
"buzz” or oscillate as it is alternately 
swallowed baek into tlie inlet, then 
regurgitated again. 

Internal Flow Shape 

However, this particular inlet lias an 
internal flow shape and is working at 
a speed which would Cause it to choke 
mtenially before it allowed the normal 
shock to be swallowed. Therefore, it 
is not tlie same as an internal-external 
shock system inlet which would pref- 
erably be operated with the normal 
shock held back just inside the lip. 

The confusion arises from the con- 
ventional description of critical inlet 


operation as having the normal shock 
just at or inside the lip, and all 
operation with the nonnal shock out- 
side the lip labeled subcritical. Actu- 
ally, in the most general sense, tlie 
definition of critical operation is that 
point in going from superaitical 
operation to subcritical just before the 
muss flow begins to fall off, according to 
l’’rcd Moyniiian, Sr., engineer at Rose- 
mount Aeronautical LaSoralories, Uni- 
versity of Minnesota. Moynihan has 
been part of the university program to 
aid M-H with wind hinne! support. 

In Fig. S the critical, or most desir- 
able, operating point for this inlet is 
just above the clicked inlet line because, 
as shown in Fig. 4. here the nacelle 
thrust and less important, the pressure 
recovery, is maximum. But said Pos- 
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Shaft Sealing Problem in 




Airborne Electronic Gear 
Solved Through Magnetics 


Effective, iiew magnetic shaft sen/ hiilds silicone liihricnnt 
ill system under severe operating conditions. 



Operating Principle 


an O-rine gasket oi 
is inserted in^the 

fiimly against the 
magnetic force. A i 
face of the shaft el 
lapped surface nf 
forms a permanent, 



the magnet and 
self-adjusting face 


n 0-ring mounted inside the shaft 

fi-om escaping along the shaft. 
O-rlng on the magnetic element 




Advantages of Magnetic 
Shaft Seals 




Standard Magnetic Seals 
Available 



The carbon sealing face is sclf- 
luhricating — runs cool and wears 

Typical Application of 
Magnetic Shaft Seal 

^Magneti^Seal^ 

iem *of a rough shaft with a s^ai p 
shoulder and a silicone lubricant that 
had passed every other type of seal 


Standard magnetic shaft seals are 
available to seal liquids or gases 
at high or low pressure differentials 
across the seal. Shaft diameters up to 
2‘s" can be accommodated by low 
pressuie model #10 (Fit/. -I) and high 
pi-essure model #20 (Fit/. H. There is 
also a standard model, #30, for shafts 


Additional Technical 
Information is Available 


brochure on mag- 


mtmgnctic 



Because of the hump in tire choked 
inlet line there is tlie possibilih- of 
haring two Operating points, both of 
wliich satisfy the control, but only one 
witlt acceptable efBciency. 

This ambiguih' inerca.scs as tlic con- 
trol line is lowered for more inlet cfB- 

How this happens can be under- 
stood by examining some sequences 
of control. For these examples it will 
be understood that the plane is firing 
along at steady Mach 1.8 but for some 
reason the downstream Macli number 
Mn changes. The control point is set 
by positioning the probe at the front 
wlicre it is desired to hold the shock 


Disturbance Rectified 

If tile di.scharge Mpcii number (Nt„) 
downstream of the inlet diffuser stars 
constant wliile the probe is set to 
maiiit.iin the shock at "a”, any disturb- 
ance of the shock position will be 
rectified by a correcting inorcnient of 
tire .spike. 

The system rvill act as a simple 
seno and be stable. Iloweret. if 
for some reason (sudden cltange of 
tcniperafure or compressor speed) the 
dou nstream Mach number cliangcs. flic 
graph indicates that there is a definite 
possibilih’ for the control srstein to 
make a poor choice. 

For example, if tlic downstream Mach 
number decreases from (M„) to 
(hfi„). and causes the normal shock 
rvave to shift upstream from "a” to “b ", 
then the control action will take place 
along (Mm). The control svstem 
knows nothing about the change in the 
downstream NIach number. .^11 it 
knous is tliat its probe tells it tlut 
the shock wave is out of place. Tlietc- 
forc, it tries to moi-e the centerbodv 
out to pull the shock wave back down to 
tlic operating line. But when it gets to 
■'c" tne choking of the inlet’s internal 
ducting prevents the shock from being 
pulled further back, so the action carries 


on along the clicked line to "d” where 
the shock satisfies the control because 
it is at the operating line. 

Nof Best Performance 

While condition "d" may satisfy 
tlic control si’stem it will not satisfy the 
criteria of best possible performance be- 
cause, as Fig. 4 shows, the lower dis- 
charge Mach number at "d” corre- 
sponds to considerably less nacelle 
thrust tlian would have been obtained 

One way of eliminating this sort of 
mistake is to raise tlic control line to 
B and keep the called-for sliock position 
out ahead of the choke line. For 


line B the shock position would have 
gone from "x" to "y” upon the change 
of diffuser Mach number, then down 
onK as far as "r.", u’ithout tire drop 
off in nacelle thrust. Unfortunately 
this “fix" would present the system 
from realizing the best settings for 
highest nacelle thrust values down in 
the lower left hand part of the graph 
where the choke line dips down. 

A refinement to osercome this last 
objection suggested at M-II, said Pos- 
ton, is to bias the shock control point 
according to the diffuser discharge 
Macli number. The scheduler added 
in Fig. 6, has been added to accomplish 
this. This scheduler would call for 
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NEW TURBOROTOR ’COPTER... 

another Kaman First! 


1951 

Kaman buiil the first 
turborotor helicoptar 
flown anywhere, 


1954 

neered in the heli- 
copter gas turbine 
field with this HTK 
powered with twin 



Kgntan Aircraft and Lycoming scored ' . ) 

a turborotor first when this Koman 
HOK helicopter took to the air pow- 
ered by Lycoming's XT-53, the first 
U.S. free-shaft gas turbine specif- 
leolly designed as a helicopter power 
plant. 

Kaman leads the field In turbo- 
rotor experience and development 
and is proud of the forward steps 
it is taking in the interest of our 
Notional Defense. 

rue KAMAH AltCtAtt eOffOrATION 
eiooMFino, coNNecrtcur 


Kaman builds helicopters YOU FLY LIKE A PLANE 




Vrr • i' 


■A control line suited to each diffuser 
discharge Mach number so that each 
would be held close to their choke 

But this too could result in confusion 
if for example, the diffuser discharge 
Mach number rapidly rose from (Mw) 
to (M„). 

The inlet shock would go to- 
nard curve (Md,) but stop with 
choking at “h.” Meanwhile the con- 
trol line has been biased down from 
line B to A which agrees with the 
(Mo.) signal to the scheduler. 

The spike control will try to satisfy 
the demands of the lower control line 
and drive the spike out so that the 
spike-shock relation ends up hy sliding 
down the choke line to "d". Again 
"d" has a poor nacelle thrust com- 
pared to the desired point "a". As a 
final hx, it was suggested that the bias 
mechanism be made to work so slug- 
gishly that the operation had a chance 
to move over to the left, and get over 
the choke line hump, before lowering 
the operating line to A. 

TTiis represents the first half of an 
IS month, quarter-million dollar Phase 
1 study contract from Wright Air De- 
velopment Command. It is the first 
such contract awarded to private indus- 
try, according to MinneapoHs-Honey- 
well, aud M-H expects Phase I will be 
followed by Phase II and III, which 
have yet to be awarded, and will ex- 
tend the program another five years or 


Navy Awards Contract 
For R7V Maintenance 

Ontario, Calif.— New contract for the 
heavy maintenance of 37 R7V-1 Navy 
transport aircraft has been awarded 
Lockheed Aircraft Service, Inc. 

The contract calls for the cycle recon- 
dition of the aircraft after each 1,400 hr. 
of flight. 

Work will be performed at Lock- 
heed Aircraft Service's base at Interna- 
tional Airport, Ontario. 

The R7V-1 is a Navy version of the 
commercial Super Constellation con- 
structed to permit the transport of 
either cargo or passengers in varying 
combinations. 

Long-Range Britannia 312 
iVIakes Its Initial Flight 

London— First of the long-range 
Bristol Britannia 310$ has made its in- 
itial test flight from the airfield at 
Filton. 

After completing trials for its Certifi- 
cate of Airworthiness, the first aircraft 
will be delivered to BOAC for opera- 
tion on the North Atlantic route late 
this year. 



Kaman's Engineering staff has already designed and developed 
the world’s first twin turbine helicopter, the first drone heli- 
copter, the rotochute and the highly successful HOK utility 
helicopter. It is now hard at work researching ringwing aircraft 
and pioneering on other highly classified projects. 

A Kaman Engineer must be technically qualified, of course, 
but he must also be able to exercise initiative and think on 
his feet. Most importantly he must have vision and be able 
to apply himself to the project assigned him. The reward for 
his intelligent hard work is a salary commensurate with ability, 
extremely pleasant working conditions among people with a 
Job to do, and the satisfaction which comes from a Job proudly 
and carefully accomplished in the interest of our National 
Defense. 

If you’re a sharp cookie you'll check the position you can 
fill and return the coupon. 
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PROBE AND DROGUE REFUELING SYSTEM 
FUELS THIRSTY F-100's THREE AT A TIME 


Now going into extensive service with the 
Tactical Air Command are thcee-poinc KB-50 
tankers, modified by Hayes Aircraft and 
e<)uipped with the Probe and Drogue refueling 
system, pioneered, designed and manufactured 
by Flight Refueling, Inc. 

The adaptability of the FRI Probe and 
Drogue system to remote installation on wing 
lips for multiple refueling is just one of the 
many advantages of this system already in ex- 
tensive use with the U. S. Navy. Light weight, 
compactness, flexibility and the faa that trained 


operators are not needed ate other reasons why 
the Probe and Drogue system is coming into 
steadily increasing use. 

Developing complete aerial refueling systems 
is just part of the role played by the Flight Re- 
fueling organization. Manufacture of ground 
and air fuel handling equipment, connectors, 
couplings and nozzles, and complete fuel system 
test for air-frame manufacturers in FRI's unique 
fuel resting laboratories are also parr of Flight 
Refueling's contribution to giving modern air- 
craft extended range to match increased speed. 


ATTfMTlOM ENGINEERS 


Ylight Refueling, Inc. 

fRIENOSHIP INTERNATIOKAl AIRPORT (olllmert 3, Maryland 


PRODUCTION 



SECTION of turbine wheel (left) shows blades cold forged. Blade on far right w'os bent to demonstrate resistance to fracture. A blade 
rvas bent befnre liatdeniitg (upper tight) mote thair 90 degrees without developing cracks ortears. Turbine bbdes are produced from slags 
like tliut at top. 


Company Achieves Cold Forging of 
Turbine Blades, Other Components 


Cold forging of engine turbine blades 
and other super-alloy components has 
been achieved by Impact Products, Inc. 

The new blades have outlasted sim- 
ilar precision cast blades in a ratio of 
six to one in accelerated fatigue tests. 

Through controlled reductions and 
annealing during manufacture, the 
blades made by Impact Products, Or- 
angeville, Ohio, have an average grain 
of ASTM No. 7. Surface is held to a 
high luster matte finish, depending 
upon the polish put into the forging 

Previously, larger blades were hot 
forged and polisEed to tolerance and 
sin.iUct sizes vital to the guided mis- 
sile program were investment cast. 

No Imperfections 

The company says there is no sur- 
face scale or imperfections to be pol- 
ished off cold forged blades in addi- 
tional operations. This high finish can 
be important in rctlucing motional loss, 
and also increases useful life of the 
blades through tlie absence of stress 
raisers left by minute grinding lines. 

The possibility of internal porosity 
has been reduced through use of col3 
rolled slugs for the blade blanks which 
are inspected and tested prior to use, 
Seams and laminations can be detected 


and defective slugs discarded. 

Tolerances that are obtained in cold 
forging bear no relationship to hot 
forging practice but are equal to, if 
not better than, the best of investment 
castings. 

Tolerances 

Tlie blades have tolerance demands of 
plus or minus .002 on all airfoil surfaces. 
On lot sizes for an individual applica- 
tion, closer tolerances can be held. Bal- 
ancing problems arc simplified due to 
the ability to hold finished blades to 
dose tolerances and greatly increased 
production speeds. 

The metal is extremely sound and 
distribution of interna] flow patterns 
is excellent, according to H. E. Chat- 
field, vice president for research and 
development. 

finished S-816 blade, for example, 
can be bent backward {before harden- 
ing) more than 90 degrees without de- 
veloping aaeks or tears. This can be 
done on blades with an edge thickness 
of .020-inch. 

To illustrate the inherent soundness 
of the process, Chatfield said. Impact 
Products has developed shrouds at the 
turbine blades’ tail sections by upset- 
ting and trimming the metal to the 
shape and dimensions desired. All edge 


airfoil sections throughout the blade 
arc radiused to conform with print di- 
mensions without resorting to grinding. 

Turbine blades arc being manufac- 
tured from Tin. to 1* in. in length 
with abrupt section cliangcs and with 
edge sections as thin as .015 in. The 
blades have outlasted similar precision 
cast blades in a ratio of six to one when 
subjected to accelerated fatigue test con- 
ditions. 

Impact Products developed the tech- 
nique for precision cold forging of 
super alloys after developing closed die 
precision cold forging practices on alu- 
minum and steel. During this early 
work. Impact Products devised a 
method to manufacture forgings that 
previously were duplicated on screw 
and milling machines or grinding oper- 

Previoua Experience 

The experience gained on aluminum 
and steel cold forgings enabled Impact 
Products to evolve a process to forge 
and trim super alloy slugs into the con- 
tours necessary in contemporary tur- 
bine blades and other intricate patterns. 

The company also developed special 
die retainers and presses. Combining 
this equipment with the new tedi- 
niques. Impact Products has been able 
to use standard tool steels as well as 
carbides while extending die life, even 
though the unit pressure sometimes ap>- 
ptoaoies the compression strength of 
the steel or carbide die. 

The company says precision cold 
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PRESS THE TRIGGER- 

and Chobert, Automatic Riveting 
saves time— cuts material costs! 







Wherever you find the Air Force— 

You’li find Herman Nelson Portobie Heaters, too 




Nefson is synonymous with portable heat! 
Here’s why . . . 

Herman Nelson engineering and research unques- 
tionably spearhead the portalde heat industry. 



operating down to —65° F. 
aintain trouble-free starting 


^ Herman Nelson’s 15 years of experience in the port- 
able heat field can be put to work on your problem in 
YOUR PLANT or in the Herman Nelson labs. 




L 


'erman nelson 


ne. 




The emphasis is shifting 


It used to be that you would design 
an airframe for payload — and pro- 
vide minimum required instrumen- 
tation. 

The emphasis is shifting. 

In this new age of electronic mis- 
sile guidance and identification, the 
chicken is now the egg and tlie cart 
pulls the horse. Instrumentation 


comes first— after which a mobile 
container is designed that will carry 
it with greatest efficiency. 

This shift finds the sturdy shoul- 
ders of Stewart -Warner Electronics 
braced for tlie greater load. Stewart- 
Warner lias pioneered in electronics 
for thirty years. Today, S-W Elec- 
tronics is pioneering in the strato- 
spheric electronics of tomorrow. 


E0]ELECTROniCS 

llll lllH.I o Divlslpn SlewprI-Warnar Corp. 



Plastic Mockups of Engines, 
Components Produced Cheaply 


Full-scale inshillatian mockups of en- 
gines and smaller components an: being 
made of molded fiber glass reinforced 
epoxy resin plastics. They can be repro- 
duced in quantity cheaply and arc di- 
mensionally stable and durable. Tire 
models manufactured by Atkins & Mer- 
rill, industrial scale model builders, are 
used to check airframe clearances and 
installation connections. 

\foekups have been made of the 
General Electric T58 turboshaft for 
the Vertol 11-21 and Sikorsky S-?8 
liclicoptcrs. tlie General Electric J79 
turbojet frrr the Grumman F-1 IF. Lock- 
heed F-lO-t, Convair B-58. and a classi- 
6cd Pratt & Whitney engine. Various 
accessory and control mockups liavc 
been made for Hamilton Standard and 
Bendix. 

PIdstic Cheaper 

The manufacturer claims that tlie 
laminated niockup is about 17% 
cheaper than metal- Nfctal mockups 
are supposed to be made of scrap parts 
but good ones must often Ire used be- 
cause of a sliortagc of rejects. The 
laminated mockiip is said to be about 
40% elicapcr than a wooden one witli 
the same perfect detail. Cost of the 
molded T57 mockup lias been set at 
59,000- 

Bccausc of their high price and vul- 
ncrabilitv to damage, detail is usualK' 
s.icrifiecd in wooden mockups. Atkins 
& Merrill engineers belic'c tire lami- 
nated plastic will proi’e to be more 


durable tlian metal. 

Tlie female mold is made by casting 
a flexible vinyl material between a 
master model and a rough-shaped rigid 
outer slicll- Tire lamination dcx:s not 
shrink after molding so the master 
model can be built exactly to scale 
without trying to predict shrinkage fac- 
tor for complex undercut shapes. 

Good Detail 

Tire epoxy resin plastic is laid into 
the mold with a paint brush. The first 
layer is a gel coat formulated to pick 
up detail. It is A to A in. thick. 
Where undercuts or depressions arc 
too deep or too steep to be reached 
bv broad fiber glass sheet, cut fiber 
glass strands and epoxy plastic are 
mixed info a furry paste and used to 
build up a simpler shape, h'ibcr glass 
sheets arc tightly or looscli' -woven de- 
pending on the degree of flcxibiiitv 
needed. 

Tire metal mounting and connect- 
ing parts are inserted into the model 
ehiring lamination. The model, air 
cured, is finished in about a week. It 
can be remos'ed from the mold after 
setting os'cr night. 

'I'ime from tlic start of work on the 
master model to the completion of the 
first molded mock up is about six or 
eight weeks. Each succeeding repro- 
duction takes about four weeks. Be- 
cause much of the curing is done out 
of the mold, production of successive 
mockups oi’crlaps. 



for complete 
testing of 

aircraft components 


Write for book: 

"How Aetco can help you." 



AIRCRAFT EQUIPMENT 
TESTING COMPANY 

1806-12 FLEET STREET 
BALTIMORE 31, MD. 

America's First Independent 
Aircraft Testing Loboratory 
Hydraulic, pneumatic, electric (400 
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WELDING PROGRESS REPORT 



critical in w-clding aluminum to the 
most rigid siKcifications. 

Maintenance 
Downtime Minimized 

1 liompson Products reported they 
anticii«ted no serious loss of pro- 
duction time due to breakdown be- 
cause of the plug-in feature of all 
eontrol coni])oncnts. Further, tlie 
intcTchangcabilit;’ of control compo- 
nents will make the most complete 
range of control function available 
to any of tlieir welders— no matter 
what tlie basic or how original- 
ly «|uippcd. 

Literature Available 

Technical bulletins completely de- 
scribing the new Sciaky Predeter- 
mined Electronic Counter Weld 
Control are as'ailablc without obli- 
gation. Write on voiir coiiipanv 
letterhead requesting Bulletins 338 
and 339 for complete details. 

If your production is to the rigid 
requirements of jet engine, air 
frame, or Ordnance s]5ccifications, 
find out for yourself about the sast 
potential of ap))lication with this 
new Sciaky Control. 


Production Based 
on Original Welding Schedules 

rhompson Products’ new Sciaky 
welder was epialificd over a thickness 
range of .1 23 to .1 23 and .032 to .032 
stainless steel in the 300 and dOO 
scries as well as Xiinonic. Since the 
welder was certified on a production 
job, the original schedules have 
never needed changing in a period 
of over three months and after well 
over 150,000 production welds. 


Thompson Products’ Jet Division 
First in Production with New 
Sciaky Electronic Weld Control 


The Jet Division of Tlionipson 
Products, Inc., of CTcscland, Ohio, 
lia.s just released data of their first 
three months of actual production 
with the new Sciaky Predetermined 
Electronic Counter Controlled Re- 
sistance Welder. So far as is known, 
this new Sciaky welder at llioinp- 
son was the first of its kind to be 
put into production. 

Used for Highest 
Specification Welding 
Mr. Henry N’o\ak, Senior Weld- 
ing Engineer (Jet Division) at 
'Ihompson Products, states that he 
believes, '‘The new Sciaky Prede- 
termined Electronic Counter Weld 
Control is the most significant dc- 
vdopiiicnt III the history of resist- 

“Previoufiv, welders equipped 
with R-C type timer controls satis- 
fied the rcquircnicnfs for fabricating 
parts for the 4,000 and 6,000 lb. 
thrust engines,” commented Mr. 
Nosak, “but today's 10,000 Ib. tiinist 
and over engines require such c.vtcn- 


trols.” 

•'Hoss-ever, our work on a high 
production jet engine in the high 
thrust category is readily satisfiai by 
the nciv Sciaky Counter Controlled 
Welder.” 


Never a Rejeetien 
Due to Control Variation 

Mr. Nos ak stated there has "never 
been an assembly or hourly test cou- 
pon rc/ccted due to control variation 
in all our experience with the Sciaky 
Predetermined Electronic Counter 
Controlled Welder.” 1 Ic went on to 
comment about power supply, wliich 
lias r.niscd rejected assemblies. "But, 
now,” he said, “undesirable |xiwcr 
suppiv caii.ses )>raefically no jrrob- 
Icms because the iiciv Sciaky Con- 
trol is not noticeably affected.” 

Precise Control of All Functions 

The Thoni|3Son rci^ort indicates 
the new Sciaky control's ability to 
produce precisely as little as Vi cycle 
of licat or cool time is extremely 
advantageous to welding liigh heat 
rcsi.stant and corrosion resistant al- 
los s. Its ability to actuate forging at 
any point during the weld cycle is 


iZEx, 


., Porlsmouth 7-5 


PRODUCTION BRIEFING 


tight conduit joints for electrical (or 
ofnet) conduits going through bulk- 



heads in aircraft, ^^'hen the nut is 
tightened up on the hub they close up 
upon the bulkhead and compress the 
O-tiiig contained in a groove in the liub. 

Large horizontal broaching machine 
made by Lapointe Machine Tool Co.. 
Hudson, Mass, is shown cutting the 
"pine tree” slots to hold the turbine 



which the foaming is slowed to 100 to 


PERFORMANCE • QUALITY 

/? /' 

PNEUMATIC SYSTEM 
COMPONENTS 









^nd isocyanates has already been ap- 
proved by several manufaetarers. 

Norton Co., \\'’orccstcr 6, Mass., an- 
iiounecs that it will pay up to S2.00 per 
eaiat for diamonds rcelaitncd from 
grinding swarf and diamond wheel 
stubs returned by customers. This, 
they say, is an increase of 10%. 

Sintcrcast Coip., Yonkers, N. Y., an- 
nounecs that due to its new process, 
"Sinterwrought,'’ it is irow possible to 
produce wrought nraterkils with ho- 
mogeneous structure c\cn though the 


original ingredients of the powder imx- 
hirc art partially or totiilly insoluble 
in ciicli other. Tile eunipauy reports 
that a special aluminum foil strip has 
been produced which contains a uni- 
form and accurate distribution of a 
small amount of an clcnicnt needed in 
atomic energy reactors. Wiiilc it has 
the density, elongation and mechanie.il 
.strength of comcntional rolled alu- 
minum foil, it contains the precise 
amount.s of additiscs needed for nu- 
clear purposc.s. 

The three main parts of the Kerns 



Manufacturing Co.. Long Island City. 
N. Y'.'s Tri-Lobe coupling arc sliown in 
these two photographs and cutaway 
drawing. 'l1ic coupling, whicli was 
described cm page 59 of the Dec. 24 
issue, is being used to replace imolutc 
spline couplings on General Tlcetric’s 
T5S turbosliaft engine. Kerns bclicies 
that it can also be used to replace other 
tvpcs of flexible couplings. 

Consolidated Electrodynamics Cor])., 
Pasadena. Calif- savs that it is import- 
ing j laborators- aTC-nielting vacuum 
furnace which will siniuLitc conditions 
in a large production furnace from 
C. Ilcr.icus GmbH. Hanau. W'est 
Gennanv. Using either consumable or 
noii-consumablo electrodes, the fnmacc 
produces melts which range in size from 
buttons of a few uimccs to ingots of 
several pounds. 

Mailon-Sharoii Titanium Co^., 
Niles, Ohio, plans to start rccLiiming 
Titanium scrap as soon as its pilot 
plant for clcctrolytieally refining pro- 
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C rNGL£ to S-channel inklcss and permanent 
recording in true rectangular coordinates 
of 0>100 cps phenomena — ranging from 
telemetered aircraft data to atomic reactor 
characteristics — is Die vital and growing role 
of Sanborn oscillographic recording systems 
in industry. The Sanborn hie of users indicates 
that such recordings are aiding in the dynamic 
analysis of jet engine slartera, machine tools, 
agricultural machinery and oil drilling 
equipment; performance of pilotless target 
aircraft, modern submarines and tracking 
radar systems; and the production testing 
of servo components, valve positioners and 
precision potentiometers. .Sanborn systems 
designed especially for recording analog 
computer output extend applications further — 

problems with six or eight variables, etc. 


Thu advantaps of making Sanborn 
equipment the "riglit arm" of your recording 
problem.^ include cxlrcmc fk-xibitily, by means 
ofa dozen different intercliangcable, plug-in 
■•150 Scries” preamplifiers which quickly and 



SANBORN COMPANY 

Jnduslrial Division, Cambridge 39, Mass. 



70 



duction left-overs is completed. If suc- 
cessful. Mallort-Sharon says it will use 
the nc«’ process to produce high-qualitt 
titanium out of scrap. In the Dean- 
Rancy process whicit Malloiy-Sharun 
will use, large crystals of extremely pure 
metal arc formed on a steel catliodc 
in a heated electrolytic solution. 



S & S Machinery Co., Brooklyn. 
N. V., states tliat its Midsaw "tridrau- 
Itc” bandsawing and hling machine has 
the flexibility to handle a range of mate- 
tiab from stainless steel to corrugated 
paper. Employing blade speeds from 
45-10.000 fpm, the saw comes in throat 
widepths oi 36 and 48 in. 

Clamping fixture for spot svclding a 
missile skin to corrugated reinforce- 
ment is made of epoxy laminations 
over a steel substructure. Futane Plas- 
tics, Los Angeles 39, Calif., whose 
Epocast brand resin was used, savs 



Lockheed C<130A Hercules uses 
Stratos 2-Pad Bleed Air Turbine 
as generator, hydraulic drive 


A single constant speed air turbine drive 
does double duty aboard Lockheed's 
C-130A Hercules logislics carrier. The 
45 hp unit, built by Stratos, operates on 
air bleed from the engine compressors 
and drives both s 400 amp generator 





and a hydraulic pump, Nominal output 
at the 6,000 rpm generator pad is 25 hp 
while the nominal rating at the 3,500 
rpen hydraulic pump pad is 18 hp. Fully 
qualified, the unit, Stratos Model 
TP2S.2A, automatically maintains con. 
slant outputspeed regard less of inputcon- 


ditions or load, The integral overspeed 
protection has been proved reliable. 
Compact and light, the unit can be used 
in many applications where two sources 
of mechanical power are required. 

Shaft speeds other than the 6,000 and 
3,500 rpm ratings of the — 2A model can 
be provided. Likewise, the available 

portions to meet other requirements. 
Since such vsiialions would require only 
a minimum amount of changes in gear, 
ing, units to meet specifle requirements 
can be developed quickly. 

While the model TP25.2A — newest of 

drives — is used to drive a DC generator 
in the C.130A application, speed control 
accuracy makes it suitable for use with 

acting governor holds output speeds 
within Ys of 1% from no load to overload 
conditions at all altitudes. The units are 
extremely rugged — models of the TP25 
series have been whirl tested at 9Cs 
under full load to simulate aerobatics, 
Even under such conditions, speed varia- 
tion was only 1.9 per cent. 



t^or details on these and ether Slislos auxiliary power turbines write to: 
—Bay Shore, Long Island, N. Y, 

A Division of Fairchild Engine and Airplane Corporation 
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BUBBLf, bubble.. 

plenty trouble! 


® o ? 



. . . they haven't gone off their 
rockers as yet. Century engineers 
recently used a bucket of soapy 
water to save airframe manufae- 


;ment Vent Valve. An upstream 


of the new valve — elt 

complete. Now came the ques 
"how good is it!" A soup : 


A lightweight, reiiable, ice-re- 
sisUnt regulator, designed with a 
minimum of moving parts, the Iso- 
baric Compartment Vent Valve is 
another versatile contribution to 
progress in aviation. It is made 
possible by Pneumatics ... the de- 
pendable stock-in-trade of Century 





that the "leading aitftamc co.” who 
had this fixture made was able to save 
40% in time and approximately 70% in 
money, compared to a comparable all- 
metal tool. 

Waltz I'urnace Co.. Cincinnati, 
Ohio, lias designed this new furnace 
to heat treat 17-7PH stainless steel (and 
other materials) aircraft wing sections 



up to 74 by 100 in. It has two cast 
iron dies inside the furnace to flatten 
while tcnipcting or prccipibition hard- 
ening the skins. Tlic furnace is of the 
circulating t\pc and the tcmpcratiirc can 
be held within 5 degrees of any value 
between 250 to I.IOOF. 


Vac-U-Lift Co.. Salem, 111., claims 
that its sheet metal lifting system called 



Vac-U-Lift will handle sheets, tanks, 
etc. up to 16,000 Ib. Vacuum is sup 
plied by a rotary pump- 
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Puffing fhe sfing 


GOLDEN GNAT 

Miniature Rate Gyros for 
Missiles and Aircraft 

Here is a precision, minalure rate gyro. It's tiny . . . measures only 1 iiflh 
in diameter and 2V» inches in length. It’s rugged . . . withstands lOOG 
shock and lOG vibration to 2,000 cps. It has a record of proven 
performance. 

Even under the- most severe environmental conditions the Golden Gnat 
will perform as required. To make this possible many unique design de- 
tails have been incorporated. One such detail is the Goat's gold plated 
steel housing for improved corrosion resistance and positive hermetic 

Wherever the need exists for high performance miniature rate gyros suCh 
as for autopilot stabilization in missiles and aircraft, antenna stabilization 
and Are control applications, the Golden Gnat is ideally suited. Write for 
Bulletin GN . . . Minneapolis-Honeywcll, Boston Division, DeptAW,1400 
Soldiers Field Road, Boston 35, Mass. 


Hdii'eywell 


H 


BOSTON DIVISION 







OPPORTUNITY 

keynotes your career 
in the IBM Airborne 
Computer Laboratories 






Tremendous job flexibility enables ACL to custom-fit 
the engineer to the job. ACL offers you small-company 
advantages with large-corporation security. IBM’s sal- 
aries are excellent; company benefits tops for industry. 
The rate of turnover at IBM is less than 1/6 the na- 
tional average. 


MILITARY 

PRODUCTS 
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Ceramic Coating of Molybdenum 
Offers High Temperature Uses 


Hot forging ceramic coatings 
molybdenum powder pre form slugs 
may provide :i new means of achim ing 
turbine materials for verv high per- 
fonirancc turbojets. 

FIraco Knginecring Co., Hoboken. 
N. J-, reports that its "hot-coining" 
process produces a protective coating for 
molybdenum wliith lias sufficient duc- 
tility to 0|>eratc succcssfiillv in a gas 

However, file process lias yet to be 
tried on a gas turbine. 

Developed in cooperation willi the 
Powder Metallurgical Laboratory of 
Stevens Institute, Hoboken, the Klraeo 
process has been considered b\ the 
Naiy Bureau of Ships for use in Solar 
Aircraft .shipboard gas turbine ausilian 
powcrplants. 

Here the main need is for resistance 
to oil-ash corrosion on eombustion and 
turbine parts (not necessarily molybdt- 

Thesc shipboard turbines must be 
able to stand u|) again.st the severe cor- 
rosive effects of the etude boiler fuels 
they must use if they arc to be eco- 
nomical. 

Process Details 

71ie Eltaco process consists of dip- 
ping the pressed powder pre-form into 
a liquid ectnmic solution and beating 
it to 21501'- Then, still at that tem- 
perature. tlic coated part is lint coined 
or swaged so that while tlic parent 
metal is being forged into .i unity, the 
ceramic coating is being driven down 
between the surface grains. 

Advantage claiincJ for this forced 
diffusion of the ceramic coating into 


the parent metal is tlic surer bond be- 
tween the ceramic and the metal. Final 
“uncoined" ceramic coating is baked 
on afterwards to insure that any dis- 
continuity in the forged layers under- 
neath is bridged. 

Elraco Process 

Because the Elraco process has not 
been carried much bevond the lab- 
orators- stage, Stevens feels stronglv 


that it shoidd be submitted to exten- 
sive development and testing, and 
cspcciallv should be evaluated for ic- 
sistiincc to thermal sliock. Elraco ther- 
mal shock tests, which have consisted 
of relativclv crude phiiiges of samples 
out of the oven into ice-water baths, 
should be supplemented bv manv cvclcs 
between gas flames and air streams. 


Steve 


, bclici 


Another question is hou- difficult it 
will be to manufacture complicated 
shapes of norale guide vanes and tur- 
bine blades. Considerable know-how 
will have to be acquired so that the 
coining dies will not build up the 
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method of Bonding Metal to Glass 


MINIATURE THERMAL RELAYS 

99.99% plus reliability. Withstand extreme conditions of 
temperature (—100* F to +450* F), shock (200 G’s), vibra- 
tion (20—3000 cps), and precise electrical characteristics 
with the added feature of visibility. 

Another typical example of our exclusive process of 
bonding metal to glass for better, more efficient hermeti- 
cally sealed electronic components for guided missiles, 
rockets and supersonic aircraft, 

WHAT ARE YOUR REQUIREMENTS? 
Engineering Bullelin containing complete Specifications 
available upon request. 


NETWORKS ELECTRONIC CORPORATION 

14806 OXNARD STREET, VAN NUYS, CALIFORNIA 

ORISINAL DEStenS FOR MIOHSR RELIABIUTY IN GLASS-HOUSED RESISTORS AND MINIATURE RELAYS FOR ALL PURPOSES 
76 



ceramic coating on some areas while 
sfarsing others. 

Steps in Process 

The steps in the Eltaco process are; 
• Powdered metal is pressed into pre- 
form using 35-40 tons/sq. in, pressure. 
If it is desired to apply the coating on 


a solid metal, an intermediate porou'- 
coating of powdered metal is sintered 
on first- 

• Edges of pre-form arc chambered on 

• Coating is dipped or sprayed oil- Thi‘, 
can be a liquid suspension of ceramic 
or ceramet ingredients, but Elraco 


Short Exhaust on DC-3 




MC 1888 VALVE -AIR 
CONTROL, THREE PORT 

Mniling the follawing aireiafi 


PRESSURE RANOE: 0 to 3000 pii 
TEMPERATURE RANGE: -65°F to 
-i-225 F 

FLOW FACTOR: F=,07 
PORT CONNECTIONS: Per AND ' 
10050-4 I 

INTERNAL LEAKAGE: 3 cc/hr. >n». ' 
with 3000 psi ot pressure port. 
EXTERNAL LEAKAGE: Zero ^ 

WEIGHT: .5 Ibt. ' j 

MILITARY SPECIFICATION: Appli- ■* 
ond MIL-P-8564 

Hydraulic and Pneumatic 
Components for the 
Aircraft Industry 
VALVES OF AIL TYPES: Relief 
Solenoid • Monuol Control ! 



M.C. MANUFACTURING CO. 


11» INDIANWOOD ROAD 
LAKE ORION, MICHIGAN 
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F-102As in Formation 

Twelve F-102A intcrccphir? form a No. 11 in a flr-ovei at DriUitb. Minn-, number rciircsenl$ 
tile 11th Fighter-Inferecplor squadtim, rccoiid .\ir Defense Command squadron to be 
equipped with the delta wiii| fi|hlct. llie fivover w-js jiart of a two dav iijicn house held 
b\- the H5rd Fi|htcr group to introdnee the F-102.\ to the pnblie in the Dninth region. 



rccoinincnds its Elktitc 1010 fnnmila- 
tion be used as a base for good .idltc- 

llic liquid vehicle is tcnioscd from 
the coating by esuporatum, 

• Oven firing is carried on at 2550E. 
for 20 tiiin. 'I'lie coinpiisitioii of the 
ccraniie coating should be adjusted so 
that when die coated pre-form is placed 
in the controlled atmosphere fimiacc 
(prcfcrahly m a hydrogen-rich atmos- 
phere ivitli a dew point of —701'’ or 
lovicr) and heated to a tcinjicr.itiitc at 
wlticli tlic metal can properly lie Ijot 
worked, the ccratnic coating becomes 
plastic. 

• Work is transferred rapidly to a 
forging die and given an impact blow 
(100 lb. for the 2i long x (•< in. sq. 
laborators' samples). 'I'hc dual result 
of the impact is “tliat the metal pre- 
form is coined to essentially 100% 
relative density while the plastic 
ceramic coating is drisen into the pre- 
form’s surface pores ... to form an 
intimate mechanical hond." 

• Ceramic dip, oven firing and forging 
steps arc repeated several times to build 
up the coating. 

• Last coat, which is not forged, is 
dipped and given a final bake. 

During the heat-treating cycles an in- 
tennetaUie transition zone beriveen the 


metal and tlic ceramic establishes a 
sccoiidarv t\pc of bonding-diffusion 
bonding. 

'Iliis tran.sition buffer zone makes for 
eoinpatibilitv behveen the coating and 
tile base metal despite their different 
thermal expansions. 

Other Metois 

Ilic process can Ik used with many 
ceramic combinations and with metals 
other than molvbdcnum, according to 
Elraco. 

Variation is the use of a chrome 
plating lavcr electroplated oict the 
ceramic coating. 

M’hile attempts to use chromium 
plate directly over molybdenum lunc 
failed. Elraco says that when the 
chromium is applied over the coating, 
the ceramic lavcr presents the tsso 
metals from migrating and diffusing 
intcniictallically. 

Carl Rex. deselopmcnt chemist at 
Elraco, and Lambert II. Mott, fonncrly 
with Stevens Institute, arc credited 
ssitli the discosen' and deselopmcnt of 
this method. 

Elraco has used its osvn money for 
most of the original work on this proc- 
ess because it did not want to jeopardize 
its proprietary rights by working with 
gosemment funds. 


Design and 
Development 
Engineers 



• INERTIAL eUlDANCE 

• FLIGHT CONTROL SYSTEMS 

• VERTICAL. RATE. AND 

INTEGRATING GYROS 

• DIGITAL COMPUTERS 


Ai Honeywell you'll head up your own 
task group. Dtafesmen, technicians, 



aeni oppottututy to you. 

Write to us 

weU, call or send your resume to Br^e 
D. Wood, Technical Director, Dept. T-1, 
H3J Stinson Boulevard, N. £., Min- 
neapolis 13, Minn. 


Hdney^MI 

AERONAUTICAL DIVISION 
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This is the instrument that helps the jet pilot avoid 
burning up his engine. It’s Honeywell Aero’s 
transistorized Exhaust Gas Temperature Indication 
System— the null balance type, highly recom- 
mended by engine manufacturers. Hermetically 
sealed in a single package, it has a 1000°C. range 
with a + 5° accuracy for an indefinite period 
without recalibration. Honeywell’s EGTI has been 
specified for many of America’s most advanced 
Jet fighters and transports. 
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Aircraft Controls 

new ligKtweighl, compact 




components for temperature and 
positioning controis on modern aircraft 


The new spacesaving, weightsaving products illustrated are representative of the 
exceUently engineered, precisely produced actuators, valves, and control boxes designed to match 
the industry’s constant strides toward better military and commercial aircraft. For complete data> 
consult the Barber-Colman engineering sales office in your area. 



Barber-Colman Company 

DEPT. M, 1422 ROCK STREET, ROCKFORD, ILLINOIS, U.S.A. 

iiiis. issi iiE=: mm. mm: 






TRANSPARENCY of Type K nibbei foi supccioiiic safety glass can be seen in plinto (left) by noting how clearly fingers of man’s right band 
show through sample. Picture at right shows hw conventional safety glass (top) hubbies and loses shatter resistanee at 375F. After several 


Transparent Silicone Rubber Developed 


By George L. Christian 

New York— Two silicone rubber de- 
\ch)pmcnts m unrelated fields, now 
being made available in limited quan- 
tities by the developer, Dow Coming, 
Cor])., will help supersonic aircraft pusli 
farther into the thcimal thicket. 

Dow Coniine’s two materials; 

• Silastic Type K interlayer, which has 
the quality of being completely tram- 
jiarcnt- 

• Silastic LS-53, a new fluoro-silicone 
rubber which will perfonn well as O-riiig 
or other seal material mcr a tempera- 
tutc range of -80F to plus 400F, yet 
rcsi-sts swelling and attack by gasoline, 
jet fuels, engine oil and hydraulic 
fluids. 

Among other attributes, silicone rub- 
bers have excellent thermal stability 
diar.ictoristics and retain their room 
temperature plastic qualities over a very 
wide range of temperatures. ap|)roxi- 
matcly from -lOOF to over plus 500F- 

,An aircraft rubber parts fabricator, 
the Connecticut Hard Rubber Co. {AW 
June 11, p. 97), told Aviation Week 
that, from its point of view, "LS-53 
will be a great addition to the bill of 
possible materials for aircraft seals. 

"W'e have tested LS-53 in fluids 
known to attack cons'cntional silicone 


rubber scscrcly and have obtained out- 
standing results with the material,’' 

Transparent Rubber 

Silastic Ts'pe K interlayer svas devel- 
oped bv Dow Coming in conjunction 
with the Air Force's \NTight Air De- 
velopment Center. Its current use is 
to replace the consentional plastic 
safety glass interlayer, polsTinyl butynil, 
in die windshields of supersonic air- 
craft. 

Plastic cannot withstand the tcinpor.i- 
ture extremes encountered by such fast- 
fliing aircraft. At temperatures over 
ISOK, the plastic interlayer softais, 
rapidly loses shear stiengtn. and gives 
off gas bubbles. At -65F, the conven- 
tional intcrlai'cr becomes almost as 
brittle as the glass itself. At either tem- 
perature extreme, the plastic interlayer 
becomes incapable of presenting the 
glass from shattering if it is cracked. 

With Silastic Type K used as an 
interlayer, liminated windshields retain 
full strength and clarity through the 
temperature range of-63F to plus 350F, 
according to Do«’ Corning. The com- 
panv adds that "up to 160F, Silastic 
Type K laminated windshields hai’C 
somcM'hat less shatter-resistance than 
comcntional laminate. But the strength 
of the conventional plastic interlayer 


falls off so sharply above 160F, that, at 
2001’’, the new silicone windshield is 
more than twice as strong as the con- 
ventional design." 

W'ADC s[X)kcsmcii told Aviation 
\Vekk that the transparent rubber in- 
terlayer "will find permanent use in 
aiicr.ift firing at speeds which produce 
a temperature rise within the range of 
Silastic Type K.” 

Effectiveness Lost 

Since the poha’inyl butyial interlayer 
loses its cffcctisciicss at 160F and the 
transparent rubber's upper temperature 
limit is somewhat over 350F, these two 
temperatures would seem to gi\e the 
range within which Silastic Type K will 
be used. At 40,000 ft. the speeds nhich 
produce such temperature rises are ap- 
proximately Mach 1.3 (800 mph.) for 
160F, and Mach 2.3 (1,520 mph.) for 
350F. 

W'ADC says that a modified \ crsion 
of the transparent rubber, uith higher 
thermal stability, is now in the experi- 
mental stage, but it is too early to pre- 
dict the future of the new material. 

The Air Force does not no«- foresee 
any other application for Silastic Type 
K other than as a windshield interlayer. 

Silastic 'I’ypc K is the result of osci 
two years of development. In the un- 
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OU and Fuel Resistance of Silastic LS-53 

Siiastie LS-53 Silastic 50 

Volume Volume 

'l est Fuel 

Conditions 

Change % Change % 

,\STM No. 3 Oil 
Mim-3136 Type III 
70% Iso-Octane 

70 11I./300F 

5 63 

30% Toluene 
\IIlX)-780a 

Diester Base Oil 

70 hr./Room Temp. 

20 225 

('Turbo Oil No, 15) 
.MIL-O-5606 
Hydraulic Fluid 

70 hr./350P 

5 31 

(Univis J-43) 

Phosphate Ester 

24hr./160F 

11 163 

Hydraulic Fluid 
Silicate Ester 
Hydraulic Fluid 

70 hr./2S0F 


(Monsanto OS45) 

.\ll samples were cu 

70bt./350F 
ed 24 hours at 3.00F. 

5 77 


cured stage, tlie material is a soft, plas- 
tic, and extremely tacky sheet, it is 
calendered between layers of polyethy- 
lene-coated piper. It requites no bond- 
ing adhesive and flows readily under 
pressure. Dow Coming says that. 
"When Type K is laminated and cured 
under pressure in either flat or curved 
glaaings', it forms a tough, rubbery 
interlayer witli excellent optical prop- 
erties, llaxe and distortion arc mini- 
mized, and a liigh order of transmission 
is obtained over the entire spectrum- 
'I'he new rubber is truly transparent.” 
Because of limited production facili- 
ties for the new rubber, the current 
price is SI 5.3 5 i>cr square foot of 25-mil 
thick sheeting. Yet tlic demand from 
airframe manufacturers already exceeds 
the supply, according to Dow Coming- 
Larger scale manufacturing facilities 
are now under construction at the com- 
piny’s plant at Midland, Mich. When 
completed early this year. Dow Coming 
says that the price of the product 
should drop substantially. 

Techniques for laminating Silastic 
Type K betneen glass to produce 
finished windshield glazings liasc been 
developed by Libby-Owens-Ford Co- 
Toledo. O- and Pittsburgh Plate Glass 
Co., Pittsburgh. Pa. 

Non-Swelling Silastic LS-S3 
The Achilles heel of the heat and 
cold resistant silicone rubljcis has been 
their poor resistance to the fluids com- 
monly encountered in aircraft, as fuel. 


lubricants and Indraulic oils, these 
fluids cause swelling or destruction of 
comcntional silicone rabbets. 

Connecticut Hard Rubber points out 
lliat most soh ents. fuels, and lubrication 
oils will cause only a swelling and a 
temporarv loss of property of silicone 
rubber compounds. After the fluid is 
temosed, tlie rubber regains its proper- 
ties almost completely. 


Certain other fluids, howescr, as 
aromatic lubrication oils, MlL-0-5606 
hydraulic fluid, silicate ester hydraulic 
fluids, and diesfer oils slossly dcstro;' 
the rubber bs' depolymerization and 
solution. 

Silastic LS-53, developed b\' Dosv 
Corning in cooperation with the Ma- 
terials Laboratory of \\'.-\DC, is a 
fliioro-siliconc rubber which is resistant 
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Other organizations which coop- 
erated in the research for the fluoio- 
siliconc rubber are Purdue University 
Research Foundation, wliich indicated 
the feasibility of a fluorinated silicone 
rubber, and Peninsular CheinRcscarch, 
Inc., of Gainesville, Fla., which pro- 
duced a key fluorinated silicone inter- 
mediate compound. Howcs’cr, a 
method of making the compound rub- 
bery eluded all those working on the 
piaterial at that time. 

Dow Chemical, which had been in- 
terested in a similar product for com- 
mercial use, was asked to experiment 
with the new compound, using its own 
research funds. Tlic company soon suc- 
ceeded in polymerizing the inter- 
mediate compound. gi''ing it the 
flexibility of rubber. 


British Manufacturer 
Develops Ream Method 

London— One of Britains oldest air- 
craft manufacturers has des-eloped a ncu' 
machining technique which it claims 
can substantiallv reduce the production 
and os’crhead costs of the country 's en- 
gineering industry. 

Tire development comes from Short 
Brothers and Harland, Ltd. of Belfast. 
It is a new method of teaming, involv- 
ing the cnlargmcnt, to extremely ac- 
curate standards, of holes pre-drilled in 

Tbe tcchniquc-alrcady successfully 
applied in tire productirin of compiv 
nents for British airliners and for 
flight controls of other types of aircraft 


Pilot Plant Production 

Silastic LS-5? is in jsilot plant pro- 
duction. Tlie quantities being made are 
being restricted to essential nrilitary 

Connecticut Hard Rubber says it is 
fabricating LS-S5 in limited production 
quantities and is in the ptrra-ss of de- 
signing a number of aircraft parts 
around the material. 

Co.st of the fluoro-siliconc rubber is 
S30 a pound. 

Don- Coming cites these disad- 
vantages for LS-33: it is difficiiU to fab- 


Hetium Purifier 

This iimbile rig is a helium purifier, axi periodically to purity the hclhiiu in Navy hliiiips 
when the gas becomes contaminated. The impure gas is itta»-n from the bag by a gasoline 
engine-driven compressor and is purified bv first being passed over drying beds and then 
by being coiidciiscd Ihrougli a rciiigeration system. The helium is either returned to the 
biliiip’s gas bag or is stored for hrturc use. Ccimptessors. enginta, pumps aud^cooling 

have been built for the Navy by York Corp., subsidiary of Botg-Watnet. 


to fitcls and oils as well as to cold and 
heat. It is a molecular hr'brid combin- 
ing the best properties of twe^ heat re- 
sistant materials— fluoro-carbon plastics 
and silicone rubbers. 

It has a temperature range of — 80F 
to plus dJOh'. WTiilc this is not as wide 
a range as the — lOOF to plus 300F 
range of some other silicone rubbers, 
its low-swell characteristics when in 
contact with aircraft fluids and lubri- 
cants make it idcallv suited as a scaling 
medium in fuel, oil and hydraulic sys- 

It will be used for 0-iings, scaling 
wheel wells, inspection doors, bomb 
bay doors, ducts, diapliragms, boots, 
and for aircraft hose. LS-53 has a wider 
temperature range of usefulness th.in 
any other sohent-rcsistant ritbbcr com- 
mercially available today, according to 
Dow Corning. 


ricatc by extrusion or calendering 
mctliods. and it is not as resistant to 
dicster fluids (such as Fsso Turbo Oil 
IS) as it is to hydrocarbon fuel.s and 
oils (such as MlL-0-5606 hydraulic 
fluid). 
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SILftSTIE 

J.IU I » ■ 


seals stay efficient from -130 to 500 F 


Silaslic'^, Dow Coming's silicone rubber, adds efficiency 
and dependability (o your product because it stays resili- 
ent and keeps its shape at temperatures which quickly 
Get latest data on Silastic destroy the effectiveness of organic rubber. Available 
through leading rubber companies in practically any color, 
Mail coupon today size or shape — sponged, solid or hollow. 



DOW CORNIND CORPORATION • MIDLAND, MICHIGAN 





^has 
silicone 
rubber sheets 
to meet AMS 
specifications 
available 
from stock 


ALSO silicone sponge rubber sheets, 
silicone rubber coated fabrics and 
pressure sensitive Teflon tape 
(Temp-R-Tape) — all used exten- 
sively by airframe, engine, avionic 
and electronic manufacturers. 

Write for stock item brochure out- 
lining CHR’s "COHRlastic SILI- 
CONE RUBBER and Allied ' 
Products,” We'll include a price list 
and our new Coaled Fabrics BuUetin. 


Cougar Over Fuji 

Ah K9I‘'-6P fighter photo plane fiics o\-ec Mt. Fiijijama, lapaii. The picture was taken 
b)' anotiier Na\y fighter piioto plane firing nrctlicad. 


-siinullancoiisly imparts a high standard 
of finish to the metal. 

Until now. the standard practice of 
re, lining high tensile steels by means of 
a tool lia'ing spiral cutting edges has 
been laborious, failing to produce holes 
of consistently high finisli. Expensive 
cuinpniicnts often arc badly scored and 
hasc to be scrapped, while tool main- 
tenance has been costiv and difficult. 

With the new method now in use 
at SliorC for aircraft undercarriage com- 
ponents, wing root fittings and rudder 
bars, holes arc reamed in a fniction of 
the time nonnally needed, 

I'or cxam|3lo, a hole one inch in di- 
ameter and four inches deep can be 
fcaincd in 24 seconds against 20 min- 
utes required by standard methods, the 

'I'fe hesv method, in fact, takes a page 
from an old book. 

In effect, it is a res’isal of tiic old- 
fashioned gun drill, which was used 
mainly for drilling gun barrels and other 
components having deep and extremely 


Martin Builds Test 
Tower for Vanguard 

Special test and assembly tower has 
been built for the Vanguard satellite 
carrier by Glenn L. Martin, prime con- 
tractor for the carrier. Called the Van- 
guard Vertical Check-Out Tool, it 
stands 97 ft. tall and has five floor Ics cis 
for assemblers and testers. 

It is supplied with light, heat, water, 
electric power and water drainage. A 
two-ton crane with exceptionally pre- 
cise operating controls aligns the three 
stages in the assembly operation. 

Static firing of the Vanguard vehicle 
can be simulated in the checkout tool- 
The entire structure is designed to be 
disassembled and re-crceted at another 

It is built of heasy structural steel 
and reinforced concrete. \\'alls are 
made of tliin steel sheet separated b\' 
four inches of insulation. 

Translucent FibergLis windows admit 
daylight. 
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CHR heaters keep FALCON up to firing temperature 

High-efficiency, light weight, metal clad silicone heaters operate at 4S0°F ± 25°F, are 
coated to resist corrosive rocket gases. 


Keeping the FALCON up lo firing 
icmperalure in the F-S9-H armament 
pods is n job assigned to CHR heaters 
by the plane's developer and builder, 
Northrop Aircraft, Inc. 

The CHR heaters used are basically 
CHR Cohrlastic Silicone Rubber Healer 
Blankets backed by Insulation and clad 
in a light metal jacket. Heat is radiated 
outward through face of jacket to achieve 
a surface temperature of KiO’FmZS'F 
in 80*F ambient with 1!5 volts input at 
sea level pressure. Special CHR design 
eliminated need of thermal switch for 
temperature control, decreased both 
weight and cost of units. Several 8’ and 
12' long units are used within the F-89-H 
armament pods and they weigh only .43 
and .55 pounds each, respectively, includ- 


ing mounting brackets. To protect the 

rocket exhaust. CHR dispersion coals the 
jackets with fluorocarbon resin. 

New CHR Developments 
CHR Cohrlastic Silicone Rubber Heal- 
er Blankets are used in many shapes and 
forms. The F-89-H armament pod heaters 
arc one specific application. Others in- 
clude leading edge, damp, gasket, scoop 
and vent shapes as illustrated at right. All 
are high-performance, high temperature 
electrothermal applications. Now, CHR 
is developing new cyclic healer designs 
with increased thermal efficiency, reduced 
weight, extreme reliability and greater 
ease of maintenance. These new heating 
designs might be adaptable to your de- 
icing, ami-icing and healer requirements. 



We solicit your inquiries for specific ap- 
plications. Call or write today. CHR 
field representatives are available for 
direct contact, 


S SEALS • DE.ICINS. ANTI-ICINQ AND HEATER ASSEMBLIES • COATED FABRICS 

THE CONNECTICUT HARD RUBBER CO. 

A o -7 EAST STREET • NEW HAVEN 9 • CONNECTtCUT 
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FLY WEATHER-WISE 


These weather items prepared in conauitatJon with the United States Weather Bureau 


TUllBO-PKOP OPEMTION 



Fuel Requirements 
in Warm and Coid Climes 



In lurbo-prep operation, payload and fuel performance are 
closely tied together. When selecting the fuel’s characteristics, 
ground temperatures in area of operacion play an important pact. 
COLD CLIMES— Trans-Canada's Viscount planes are based in areas 
where winter ground temperatures drop as low as — 46“F. 
Under these conditions, they use Mobiijet 4. With a freeze point 
of — 76“F. it is free-flowing at lowest temperatures . . . easy to 
pump and won't clog lilcers- 

WARM CLIMES; In warmer climes where the ground temperature 
problem is not acute, Middle East Airlines get top performance 
from its Viscounts with Mobiijet 1. 

Each of these high-grade fuels possesses the outstanding quality 
and uniformity that help you get the most economical operation 
. . . insure maximum payload and scheduled departures at all rimes. 


For Top Flight Performance — Make it 

SCWNV MOBIL Oil COMPANY, INC., and Affiliiits: iuonoua KTaouuM CO; 








Here’s the big **PLUS** for engineers... 



the advanced projects and facilities, PLUS beautiful, year-round San Diego living 


Tremendous projects at Convair San Diego include the 
F-102A Supersonic Interceptor, the Metropolitan 440 
Airliner, the Convair 880 Jet-Liner, and a far-reaching 
study of nuclear aircraft. To aid engineers in these 
projects, big new facilities are being added to the already 
vast Convair San Diego plant. These include a huge 
installation for research, development, production and 
testing of the Atlas intercontinental ballistic missile, an 
elaborate new seaplane towing tanli, and a new super- 
sonic wind tunnel. 

You’ll find an ideal engineering "climate" at Convair San 


Diego — excellent salaries, comprehensive personal ad- 
vantages, engineering policies to stimulate your profes- 
sional growth, and a rewarding association with men 
who are outstanding in their engineering fields. 

Add to all these the big "plus" of delightful living in 
sunny San Diego, where America’s kindest all-year 
cbmate gives you and your family full enjoyment of 
beaches, mountains, desert resorts. Old Mexico. Holly- 
wood, and many other fun possibilities. For the big 
"plus" in your future, send full resume to H, T. Brooks, 
Engineering Personnel, Dept 1 25 



Q A DIVISION OF GENERAL DYNAMICS CORFORATION ^ 


3302 PACIFIC HIGHWAY 


SAN DIEGO, CALIFORNIA 



TRANSISTORIZED 
AMPLIFIER 
& SERVO MOTOR 


10 :1 High Power Gam 


Heat rapidly dissipaltd iy unique heal-sinli (fesijn. 

Nooulpullransformerneeded^amplifierwarksdirectlyinloOsler' 

designed size 10 sereo molar icilh cenler lapped tonlrol winding. 

AMPLIFIER DATA 

• Input Impedance: 2500 ohms. 

• Load Impedance: 250 4- JO ohms. This is the 400 cycle 
stall impedance of an Oster Type 10-5054-03 servo motor 
control phase when resonated with 2.0 microfarad capacitor. 

• Power Gain (open loop conditions — no negative feedback): 
50 D. B. minimum. 

• Power Output: 0.5 watt minimum. 

• Power Requirements: 

+ l9.5Vdc-250ma. 

-t- 4.5 Vdc— 20 ma. 

+ 8.5 Vdc— 6 ma. (regulated ± 5%) 

• Amplifier Rating: 0.5 watt min. at 25°C. 

• Environment proof operation assured by encapsulation of 
amplifier aaaembly. 


SERVO MOTOR DATA 

• With .015V at 400 cycles applied to amplifier input, motor 
pinion rotates 5000 RPM minimum under no load condi- 

• With .075V at 400 cycles applied, motor develops ,15oz.-in. 
minimum stall torque, Minimum speed 6200 RPM under 
no load conditions. 

• Up to 0.2 oz.-in. torque can be obtained by energizing the 
reference phase with 31.0V if motor has an adequate heat 

sink. This results in a reference phase current of approx. 
.210 amperes. 



to meet your specific requirements can be made, Write for additional information today. 




Your Rotating Equipment Upecialist 
Racine, Wisconsin 






Hayes Overhauls 
Army Aircraft 

U. S. Aritiv’s niafoi oirciaft overliaiil dc- 
|X)t is operated at Ft. RueVer. Ala.. In- tJayes 
Aicccait Cotp.. Birmingliam. Ala., which has 
947 empIoYcs at Ft. Rucker and occitpics 43 
buildings. 

Responsible for nverliaiil and IRAN (In- 
s|iect and Repair as Necessary) service on 

School (of which 266 ace lotary-wing types), 
Hayes receives assistance ham technical 
rcpiesentatives of Vectol. Hiller, Bell, Sikor. 
sky. Beech, Continental Motors and Air- 
cooled Motors (Franklin). 

parts; top orcrliaul on engines is handled by 
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OUT OF TEXAS 



the BELL RANGER 



I T’S the new four-place Bell 
47 J Ranger... backed fay more 
than 2,000,000 Model 47 flight 

A fast, powerful helicopter de- 
signed to meet the needs of in- 
dustry for an all-purpose aircraft, 
it can go and land anywhere . . . 
scoffs at rugged terrain . . . de- 
scends safely without power 
(autorotation). 

Its luxurious interior will 
please the most discriminating 
executive, yet it can be converted 
in a matter of minutes to a cargo 
carrier, ambulance or hoist-res- 
cue aircraft. 


Savings realized through a 75 
percent reduction in business 
travel time will quickly pay for 
the Ranger. 

If you are in a hurry to go 
places, let us tell you the full 
Ranger story. Write, wire or 
phone . . . Sales Manager, Bel! 
Helicopter Corporation, P. O. 
Box 482, Fort Worth. Texas. 


OPTIONAL EQUIPMENT 
includes float landing gear, 
night flying kit, radio and other 
accessories. 


ENGINEERS; investiqate 


OUTSTANDING OPPORTUNITIES 



"What do you 
need for a 
successful engineering career?” 



Frank W. Fink, V.P., Chief Engineer 


Your future k brighter at Ryan because of this unique combination of advantages; 



DIVERSIFICATION - Ryan k in all fields of aviation - 
Airframe — Propulsion — Electronics. 80 percent of Ryan 
engineering is challenging design work in Jet VTO — 
Global Navigation— Jet Drones— Missile Guidance— New 
Planes — Missiles-Jet Engine Metallurgy and Rocket 
Combustion. 

SIZE - With 750 in the Engineering Division, Ryan is 
big enough to be diversified — small enough to be closely 
knit. You will get stimulating, broad experience — never 
feel “lost in the shuffle.” 

STABILITY — In 33 years, Ryan has designed and pro- 
duced 25 different aircraft, missiles, drones and pioneered 
in jet propulsion — afterburning — CW Radar. 

GROWTH — Ryan Engineering Division has tripled in 
three years. Ryan leads in Jet VTO— Automatic Naviga- 
tion — other fast-growing fields. 

CLIMATE— You will enjoy sunny, clear-sky San Diego 
where living is unlimited— ’nheie the world’s best climate 
lets you swim, yacht, ski, golf, fly the year ’round. Where 
beaches, mountains, parks are minutes away. 

Ryan needs all types of Aeronautical and Electronics Engineers, 
Designers. Analysts, Specialists. Invest in your future. Act now by 
sending in the coupon below. All replies are strictly confidential. 


Engineering Division, Ryan Aeronautical Company 
2706 Harbor Drive, San Diego 12. California 

Please send me your free illustrated engineering brochure. 


RYAN AERONAUTICAL COMPANY 
















a special message to wind tunnel engineers and scientists 

III ANNOUNCING UNUSUAL OPPORTUNITIES 
WITH REPUBLIC’S NEW WIND TUNNELS 
I SECTION OF THE R&D DIVISION 
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Engineers wanted for this assignment: 

DESIGN MISSILES 
FOR MEN 


NORTH AMERICAN AVIATION, INC.^ 



WHATS NEW 


Reports Available 

• Tlie Experimental Production of 
Thin Ferrite Films and a Survey of 
the Magnetic Properties of Thin Films 
[PB 121177)-byR. J. Miller. Naval 
Research Laboratory, $1-25; 46pp. 

• Magnetic Properties of Low Perme- 
ability Alloys (PB 121169)-by T. R. 
McGuire and F. S. Smart. Naval Ord- 
nance Laboratory, SO cents; 18pp. 

• Controlled Atmosphere Melting of 
Magnetic Materials (PB 121168)— by 
J. F. Nachman and W. J. Buehler, 
Naval Ordnance Laboratorv, SO cents; 

18pp. 

• Development and Evaluation of 
Coated Fabric for Cold Weather Cloth- 
ing (PB 121116)-by R. Briganti, Navy 
Clothing Supply Office, 75 cents; 25pp- 

• The Effect of Five Synthetic Lubri- 
cants on USAF Fabrics (PB 121395)- 
by R. A. Sublette, Wriglit Ait Develop- 
ment Center, 50 cents; 19pp. 

■ The Development of High Strcngtli 
Nylon Parachute Fabrics (PB 121400)- 
by H. J- Bickford, T. L, Rusk, Jr., and 
D. K. Kuehl, (2heney Brothers for 
Wright Ait Des'clopment Center, 
$1.00; 39pp. 



... at Convair-Pomona the country’s 
first exclusive guided missile plant. 
Here in the heart of America’streroen- 
dously fast growing Electronics indus- 
try, we at Convair are engineering 
for tomorrow today! The engineer- 
ing miracles now being developed 
for America’s defense in the design 
and manufacture of guided mis- 
siles is the groundwork for the 
fantastic future in store for 
America tomorrow through 
electronic engineering. Join 
the Convair team now, work 
in America’s finest engineer- 
ing facility. Completely 
modern . . . Completely air 
conditioned. 


AERODYNAMICS 
DYNAMICS 
THERMODYNAMICS 
OPERATIONS RESEARCH 
HYDRAULICS 
MECHANICAL DESIGN 
LABORATORY TEST 
ENGINEERING 

Engmeers who are accepted. 
Write now encloeing a 

Employment Department 3-P 


CONVAIR 

GENERAL DYNAMICS 

CORPORATION 

POMONA 

CALIFORNIA 
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FOR ANTI-COLLISION SYSTEMS! 



•Tack &. IIeiiviz 


:CTRIC EOUl 





MISSILE SYSTEMS 
THERMODYNAMICS 


ANNtTAI. MKETING 

IMSTITVTE OF THE 
AERONAfTICAI. SCIENCES 

New York City • January 28-31 

M. W. Peterson and senior members 
of the research and engineering staff will 
be available for consultation at the 
convention hotel. 


Few areas of missile systems endeavor have equalled the 
increasing importance or complexity of Thermodynamics. Moreover, 
it is an area that promises to assume even greater magnitude 
as problems now being approached require major advances in 
Thermodynamics research and development. 

At Lockheed Missile Systems Division, Thermodynamics engineers 
and scientists are performing work of a most advanced nature on: 

■ Design of re-entry configurations 

■ Thermodynamic integrity of components 

■ Surface cooling techniques 

■ Transient thermo-chemical and ionization phenomena 
in hypersonic boundary layer 

■ Dynamics of rarified gases 

Significant developments in these areas have created supervisory 
positions for engineers and scientists possessing exceptional ability 
and experience in these fields. A need also exists for individual 
research and development analytics! activities. Positions are open in 
both Van Nuys and Sunnyvale engineering centers. Inquiries are invited. 


MIKKII-E SVSTEMH HIVIHION 

research and engineering stag LOCKHEED AIRCRAFT corporation 

VAN Nt.’VN • I>AIX> AIJTO • SfNN WALE • CAI.IEORNIA 


BUSINESS FLYING 


Lighiplane Production Needed in 
Brazil to Bolster Air 'Faxi Boom 


Rio dc Janeiro— Use of lightplancs for 
air taxi opcr.itions is booinine in Bta/.il. 
One air taxi pilot reports that in one 
inoiilh he netted more than SI ,500 
«itli a Cessna 170. In 1950 there were 
nine taxi aircraft registered in Br.uil; 
now there are nearly 500. 

Officials of this cmintrs's coimterpirt 
of the U. S. Ci\il .Aeronautics .\dmiiiis- 
tratioii sin that tire time i.s ripe for 
someone to produce lightplancs in Bra- 
zil capable of operating into small air- 
strips and unprepared fields, .\vi.vuon 
Week was told by aviation officials lierc 
that two U. S. lighfplimc inanufacturcts 
har e discussed this |xissibility. 

.Among the reasons for increased ac- 
tnity by air taxi companies is that in 
tlic rainy season, tire roads in some areas 
become sirhially impassable and busi- 
nessmen and r.inelicts find that they 
spend considerablv more time on the 
coinparatiselv sliort legs from the air- 
port of destination to tlieir operation 
in the interior than during the sched- 
uled airline portion of the trip. 

New Taxi Pattern 

Tlic pattern of air taxi operation in 
Brazil is changing, svith the airlines im- 
prosing scrs'iccs around the iiiajor citics- 
riius air taxi operators arc moving far- 
ther into tlic interior. Ono pilot, .Atlas 
B. Castanhcdc. built 120 landing strips 
in five years in Rio Branca to serve 
mines and ranches. In Parana, a coffee 
area, tlic town of Maringa wasn't even 
a sillagc 10 years ago. Six scats ago it 
iiad about 2.000 inhabitants— now tlicrc 

arc some 50,000. 

It has a clay runway for airliners, hat 
when it hccoiiics wet it is unusable and 
lightplancs fly passengers to a paved 
strip at nearby Londrina. Lightplancs 
arc also used to land at plantations, 
since, ivlicn it rains, the ride from them 
to the airport takes ncarh- a da\- by sur- 
face travel; b\ lightplanc it requites 
about a half-hour. 

Company Airplanes 

I hongli business flying is still in its 
infancy in Brazil, tlicrc are some 70 
industrial and coniincrcial finii.s tli.it 
operate their own aircraft. It is belieicd 
tliat there are mam- more business 
planes. 

Many airplanes arc registered as pti- 
late aircraft in the name of compnnv 
executives who ptobablv use them al- 
most exclusively on business. In 1950 
tlicrc ivcrc less than 1,900 private air- 


craft registered in tliis countrs-, now 
there arc more tlian 2,500. 

.-kmong the business plane operations 
there is the Fontriura-W'evtli pharnia- 
ecutic-al finn in Sao Paul, which has six 
aircraft, including a twin-engine Saab 
Scandia for executive traicl and as a 
public iclations aid. such as bringing 
doctors to convciition.s. A plantation in 
Matto Grosso has six ligritplancs and 
12 pnvatc airstrips to faciTifate covetage 
of its inmdieds of tliousands of acres. 


for a Sao Paulo ot Rio dc Janeiro 
liusincssnian who is in a hum to clinch 
,1 coffee dcul in Parana, a liihtplane is 
as necessary as a car. In fact, a car and 
.1 pl.me cost approximately the sainc in 
Brazil. .Also assisting tlic spread of cx- 
cciitii-e trascl b\ company plane arc tlie 
many U. S. coinpanics operating in the 
area with their own aircraft. 

.A cheek of registrations shows that 
Ihc Ccssnu types seem to be most pop- 
ular. .According to one of the managers 
of Cia. Star, an air taxi opciation in Sao 
Paulo, tlie Bcccli Bonanza used to be 
their standlw when the companv worked 
into the ina|or cities. AS'itli the ino\e 
to services in tlic nigged interior, a high- 
wing type witli fixed landing gear bc- 


U. S. BUSINESS & UTILITY AIRCRAFT SHIPMENTS 
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Mobile communication . . . 

Rock-of-Gibraitar type 


The short-wave radio transmitter and receiver 
illustrated above is known as CRO-19, and we 
build it for the U. S. Army Signal Corps- 

Satisfactory production of such equipment is 
a matter of more than precise engineering and 
manufacture. Two other things contribute to the 
fact that a very large percentage of our facilities 
is devoted to making products for the military. 

First is environmental testing. The Stromberg- 
Carl.son Test Center provides 'round-the-clock, 
seven-days-a-week seiatice in life test areas which 
range from vibration tests simulating air-borne 
and vehicular transportation to work in jungle 


humidity or stratosphere sub-zero. 

Second is cosl-watcking. Under a research and 
development contract aimed at reducing costs of 
communication gear, we designed a model of the 
AN/GRC-19, eliminating some of the automatic 
features, and costing substantially less than the 
automatically tuned model. This new set, the 
AN/GRC-65. will serve in those field applications 
where manual tuning is satisfactory. Our govern- 
ment is a shrewd buyer. We’re proud to have its 
patronage so often. 

There are plenty of career opporlunilies here 
jor Engineers . . . Why not ivrite us? 


STROMBERC-CARLSON COMPANY S< 


Ciinic more desirable. Cia. Star has a 
half-dozen Cessna 170s on order. When 
all the taxes, stamps and other scrsices 
•itc paid, the airphmes ss ill cost the com- 
pany some SIS.OOO each. 

High Costs 

riiis cost is n big handicap for any 
company, piirtiailarly since the buyer 
has to have liis money deposited well in 
ad\'aucc because of Brazilian import 
regulations. Then there is a six months 
or iongcr wait for delivers'. 

spark pings cost about S12 each; for 
light engines thcv run a])pro.ximatclv 
S4. 

llicrc is some hope for the future 
with the expansion or heavy industn' in 
Sao Paulo. Aircraft fabric is no prob- 
lem, Brazil actually c.xpurts this item to 
the U. S. and abraid. Sonic aircraft 
l>arts can abo he made to order in the 
many good maintenance shops asailabic. 
One of these places is located at Varig 
.Mrlinc’s Port .Megre base. 

Bush operations can be extremely 
costly, particularb because of fuel prices. 
Tlic oil companies har e fairly good dis- 
tribution in Brazil, but obviousb they 
cannot service all of the out-of-tfie-wav 
stops made by air taxi serr iers. In the 
interior, airports teccirc their fuel from 
the airlines or the .\ir I'orcc. nhich fly 
iugas in s ia C-46. 

Also, to aid the expansion of the gov- 
ernincnt’.s oil moiiO|>oly, Petrobras, pri- 
r-afe pilots imtsl buy a special license 
on the following scales; S80 annually 
for aircraft with engines up to 1 50 lip.; 
S160 for engines to -150 hp. If an air- 
craft o« ncr can prmc that his operation 
is a commercial ncccssitv, and this is 
difficult to do. he will pai- oiic-tcnth 
these fees. In addition, there are other 
licenses pilots must have. 

USAF Flying Clubs 
Flourish Abroad 

Washington, O. C.— I'h ing clubs are 
flourishing at U. S. Air Force stations 
abroad, according to reports received 
by flic Ciiil Aeronautics Administra- 
tion. CAA agents abroad report con- 
siderable actiiity at foreign bases where 
they serve as adi isors to tlic nc«' pilots 
and check equipment for aitnotthincss. 

For example at Tacliikawa, near 
'I’okyo, 1S5 officers, ainnen, civilians 
and dependents working for the Air 
Force belong to the Tachikawa Aero 
Clitb. which owns tlirce planes, a Stin- 
son L-5. an .\crQiica and a Taylorcraft. 
Some 150 of the club membership arc 
student pilots and the fi\c part-time 
instructors arc unable to liatidle the 
line of new applicants. 

The club ai>eratcs from a 3,200-ft. 
runway at Camp Chofu, some 10 mi. 
to the southeast of tlic station and is 


installing two-way radio for cross-coun- 
try work. 

Yokota Aero Club was the first or- 
ganized in Japan. ,\bout one year old, 
it lias more than bO members and flics 
two Stinson L-5s, which it had to as- 
•semble and repair before starting opera- 

Anotlict .-kir F'orct; flving club is at 
liickam Field, Hawaii, witli 51 active 
members. It owns one airplane and lias 
three otliers in |)ros|3CCt. In England 
there arc about 1 5 flying clubs at ,\ir 
Force stations; to keep pace with their 
needs, tire C.-\.\'s London rcprcscntatiic 
designated an ,\it F'orce major and a 
captain as CAA airmen examiners. 


Helicopler Ser\ ice 
Starts in Philadelphia 


Bell -17G liclieo|)tei 


rrying 


iscngcrs 


nd 




started each this month in the Phila- 
delphia, Pa., area by Delaware N'allcy 
Helicopters, a division of Engle Flying 
Service. Inc., Bristol. President of 
Engle is Flarold Havden. Cessna 
dealer in the area. If the sen icc pros es 
lucratisc, the comiwny plans to buy ad- 
ditional rotim- wing equipment, pos- 
I 12-passcnget type. 






Engineers M Scientists 

LET us WRITE TO YOU! 

We would like to tell you about the work we are doing, 
and the opportunities in it for you. An ad doesn’t provide 
space to do it, so we would like you to let us mail technical 
and other information we think will be of real interest 

The types ol work on which you could be engaged include: 
Missiles 

.\pplied Mechanics 
Geophysics 

L'nderwater Ordnance 
Electronic Countermeasures 
Digital & Analog Computers 
Instruments & Controls 
Solid State Physics 
Microwaves & Antennas 
Infrared Systems 
Inertial Systems 

Systems .Analysis and Design 


Electronic Equipment Design & Miniaturization 



ItECiaiCAt AND ElECTBONIC ENSINEEBS AND DESIGNERS 
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Prom M003 . . . Advanced Electro-Hydraulic 


Servo Components 


Moog is the industry’s leading producer of 
electro-hydraulic servo valves. This leadership 
has been achieved by advanced valve design 
resulting in high performance, high quality, reli- 
ability and efficient manufacture. The same 
creative approach applied to industry's newer 


problems has resulted in the introduction of 
Moog Dual Input and Servo Actuator units. 

These recent achievements in the creation of 
advanced custom designed electro-hydraulic 
servo components are evidence of Moog’s con- 
tinuing progress. 



Retearch Laboratory, Par 


Now Jersey 



port with the new I't, Wa.sliingtoii, 
Pa., industrial center. North Pliiladcl- 
phia Airport and the Bristol-Lesittown 
area. Schedules call for the Bell heli- 
copter to leave the Bristol-Lcsittowii 
area at 7:H a. ni.. arriving at North 
Philadelphia airport at 7:25. It leaves 
there ate 7;?0. arriving at Philadelphia 
International at 7:50, leaving at S:15 
and arriving at h't. Washington at 8:25. 
The second flight starts on the V- 
shaped route at 1:15 p. m., Linds at In- 
ternational Airport at 1:50 and at Ft. 
Washington at 2:25. 

On the return trip the service arrives 
at International at 2:55, stops over until 
4:15 and arrives bach at home base at 
■*•45. Additional stops may be made 
depending upon demand. 

The schedules are set up so that the 
IieUcoptcr will arrive and depart from 
International Airport at airline arrival 
and departure peaks. 

Japanese Firms Receive 
B-57 Repair Ortlers 

Tokyo— Tile Kawasaki Aircraft Com- 
pany has accepted an order from the 
U- S. l''ar East Air h'otcc for the repair 
of seven B-57 jet bombers. This is the 
first time the U. S. Forces has entrusted 
Its jet bombers to a Japanese aircraft 
company. Until now, only jet fighters 
and trainers ha\’c been repaired or o\'cr- 
hanled in Japan. 

According to Kawasaki, an additional 
order for ifie repair of 13 more B-57s 
is expected shortly. The USAF is also 
reported planning to ask Japan to over- 
haul supersonic jet fighters in the neat 


Pref light Fuel Drains 
To Remove Water, Dirt 

Impottance of preflightiiig the quick 
dr.iins in lightplanc fuel tanks is high- 
lighted by a report in a Illinois Dc- 
ixirtnient of Aviation Bulletin. 

Civil Aeronautics Administration 
maintenance inspcctur, investigating 
the cr.tsh of a lightplanc (nlloning en- 
gine failure after takeoff, queried an 
airport operator as to whether main- 
tenance personnel checked pipe plug 
outlets for water. The operator re- 
plied that they didn't; that pilots svctc 
always instructed to drain the gasco- 
lator, believing that this took care of 
the condition since it was the low 
point in the aircraft. 

A cheek was made of three airplanes 
on the line. The first appeared never 
to have had the pipe plugs removed. 
Considerable water and sediment came 
out of each hink. the report notes. 
The next airplane showed no c\ idcnce 
of water, but there was an imnsiial 
amount of sediment and dirt. On the 
third plane, the pipe plug was removed 
entirelv and nothing came out. A 
screwdriver was placed in the drain 
outlet, breaking up an unusual amount 
of material. On the right tank, ftiel 
came out in a fast drip until a screw- 
drircr was inserted, again breaking up 
considerable corruption, lire amount 
of dirt taken from the tanks was con- 
sidered hazardous. 

Following this line check, tlic opera- 
tor immediately instructed his chief me- 
chanic to remove all pipe plugs for 
water and sediment checks in future 
inspectiuns, 



THERE’S NO 
SUBSTITUTE FOR 
DEPENDABILITY 


To be certain of receiving genuine 
factory parts for your Pratt & Whitney 
Aircraft engine, see a factory -author- 
ized distributor when you need engine 
maintenance or overhaul. 

These approved distributors, located 
conveniently in all parts of the country, 
keep comprehensive stocks of factory 
parts, and have the facilities, skilled 
personnel, and up-to-date P&WA in- 
structions to give you the best possible 

To insure the best performance from 
your Pratt & Whitney Aircraft engine, 
see these P&WA distributors: 

JbRWQRK CaRPORATION, 


HORTHWESTERK AERONAUTICAL COMPANY 
PACIFIC AIRMOTIVE CORPORATION 

Burbonk, Calif. 

tramhet bI: Soelng Field, Seoltia, Wa>h, 
SOUTHWEST AIRMOTIVE COMPtNY 

Pratt & Whitney 
^ Aircraft 
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New Developments in Aircraft 




dependobdily. The entire groirp i» 
localed In a 60,000-s<i*f1 plant on a 

problem} In specinliied explotivei* 





RADOME on Aeto Commander 680 is offered in kit form by Chamberlain Aviation Corp^ 
Akron, Ohio, (or new business plane radars. Installation requires no structural changes. 



MODERNIZED T-6 with tricsclc landing gear, tip tanks and power pack having jet stacks, 
augnicntor cooling is scheduled for ffight in Februasy by Eric L. Bacon Corp,, Santa Monica. 
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Beechcrafts for ’57 — the FINEST business airplanes ever built 



More POW^'ER 



More SPEED 

More COMFORT 
More BEAUTY 
More SAFETY 

ting world of niw flight ... as advanced, 
thrilling, as revrrlutionary as the dawn of a new 
business age , , . is yours in the new 25ch 
Anniversary Beechcrafts for '57. 


Never before have such dranratic advances been 
incorporated into executive aircraft — and, as always, 
Beechcraft leads the wayl 




at speeds up to 206 milea-pcr 



New glamour, new luxury, new performance are highlights 
of the '57 Beechcraft Super 18 . . . Six new seating 
arrangements, supercharged engines making possible 
speeds up to 240 mph, are yours in the 
new BecchcrafcTwin-Bonanaa . . . And a 
brilliant new Beechcraft Bonanza, with 240 
h.p. engine, offers speeds up (o 206 mph. 

Beechcraft invites comparison! 


Ask about Boocheraft's cornplelo flnanemg 
programs. Your Bodchcroft distributer or deolor 
will ptovicio cempisl* information, or write 
Beech Aircraft Corporotion 
Wichita 1, Konsas 



BEECHCRAFTS ARE THE AIR flEET OF AMERICAN BUSINESS 








Can you use the talent that built 
1,500 Y-4 bombsights on schedule ? 


Theie General Milli tschnlcians are represeelolive of the production talent that built more than 
1,500 Y-4 bombsights, 1,500 coordinate converters, 1,400 oiimuth ond sighting ongle indicotors 
ond 1,400 amplifier and power supply units— and, delivered them to the Air Force on time. Here 


Because we have the highly skilled 
men — and the men have the specialized 
tools and machines — we produce preci- 
sion piece parts or complete, complex 
assemblies to meet the most exacting 
requirements. 

While building the Y-4 bombsight, 
we improved original design, exceeded 
USAF specifications. In addition, our 
thorough testing facilities assured de- 
livery of only perfect instruments. 


Such performance has come to be ex- 
pected of us and has benefited many 
other customers. We’d like to help 
with your production problems too. 



MECHANICAL DIVISION 



a>£ATiye rsssauch 


OEVELOPMENT PRECISION ENBINEERINB 


PROOUenON 



EXTiNSIVELY MODIFIED P-38, one 
for basic airframe, another $2;,000-$70,> 


P-38s Adaptable for Photo Survey Jobs 


Pasadena, Calif.— .Aptitude of the 
W'otld W'at II twin-engine Lockheed 
P->8 Lightning fighter for high-altitude 
natural resources surxey is attested to by 
Hycon Aerial Surs’cys, Inc. The Pasa 
dena fimi now is negotiating for an 
additional two P-J8s to augment its 
current fleet of five. 

Although these surplus P-JSs are 
scarce, and expensise. llycon considers 
them the best suited and most econo- 
mical airplanes for high-altitude siincv 
operations. 

Aircraft utilization is high: in the 
past tno vears Ihcoii crews hasc flomi 
their fisc' P-38s over 700,000 sq. mi. 
ill .Alaska, the U. S., Mexico, Haiti, 
Colombia, tlcuador, Peru, Bolisia and 
Chile. 

One crew logged over 100 hr. 
during an 18-day period in South 

Latin American Use 

Latin American goicmmcnts are 
jiarticularly interested in using the 
aerial surveys for agricultural and timber 
dciclopmcnt. .Accurate maps permit 
the tax awessors to check property csal- 
uations, also allow agricultural depart- 
ments to substantiate subsidy arrange- 
ments with fanners on various aops- 
Using infra-red photography, es-aluation 
tan be made of timber, timber harscst- 
ing and even counts of board fiiiitage 
can be made. 

Continuous high-altitude operation 
necessitates sufficient fuel for six-hours 
duration. 

Crew comfort features for such 
operatinns include high pressure-low 
pressure oxygen svstems. 

To accommutlate the photographer 
and his equipment, the P-3S’s nose 


has been extended eight feet and wid- 
ened at the base. 

Key factor in aerial suis cying is high- 
quality nas’igational procedure, 'flic 
photographer sits in the nose of tlic 
P-38 in front of and below- the pilot and 
gives him navigation instructions. 

Seale on Nose 

To provide preliminary headings, the 
cameraman sets up flight lines visu- 


allv, then gives the pilot corrections 
from a graduated degree scale marked 
on the P-3S's transparent nose. When 
the plane is on the flight line, a B-3 
drift meter is used, with the photog- 
rapher working svith a siew finder and 
associated gyro-compass to correct for 
cr.ib and cstablisli proper time intet\-als 
between cxposurcs- 

A trio of cameras is set on a uni- 
\ersal joint mount and have loscling 
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P-38 BEFORE REWORK shoe's noiiiial nose 
of World War II Sghtcr days. Modification 
alloH-s camera installation. 



ANGLED 12-IN. CAMERAS in modified 
P-J8 complement vertical siv-iiichcr. Hlio- 
tograplicr sits in nose ahead of pilot. 


bubbles lo indicate tip and tilt. Ibc 
cnincramiui operates a control stick to 
correct the cameras for crab, tip and 
tilt. 

Hycon's Lockheed Liglitnings each 
have a six-inch ctirtt^raphic camera and 
t\vol2-in. K-17s. 

This installation provides two scales 

being mounted vertically, the other tu-o 
coiivcr|o at IS deg. llius, each six-inch 
lumera picture is covered by four 12-in. 
photos. 

With the caniCTas being activated at 
the same altitude and with the scale 
of the photos being determined from 
the aircraft’s altitude abore mean ter- 
rain, corerage of the l2-in. cameras 
is half that of the six-inch cquip- 

Camera Coverage 

.^t altitudes of 56,000 ft., where 
Ilrton works for cxtremciv large-area 
coverage, the scale is 1:72,600 for the 
six-inch camera and 1:56,000 for the 

'Hiis dual setup provides small scale 
rcrtical photography for topographic 
mapping and large scale convergent ma- 
terial for photo evaluation. 


PRIVATE LINES 


Rollout of first |)roduction Cessna 
hclicojjtcr is scheduled by 
March- The company set up rotary 
wing production as a full-scale depart- 
mcnl Dee. 3. 

First foniial board meeting on 
Cessna 620 four-engine business trans- 
port was held by Civil Aeronautics 
Administration at 5Vichita. Kan. CAA 
is checking compliance of the 620 with 
Part -lb requirements. 

Course in flight planning and radio 
navigation is being offered by Yingliiig 
Aircraft Co.. Wichita (Kan.) Munici- 
pal Airport to holders of private or 
commercial licenses. Fee is SI. 50 an 
hour. 

Takeoff run over a 50-ft. obstacle of 
the Temeo (TT-l) primary jet trainer 
has been reduced from 5,250 ft. to 
5,000 ft- 

A fiO-channel ctvstal-eontrollcd \'I1F 
transceiver, the Kxccutivc 60 is being 
prodticed for the business and private 
market, retailing at approximately S600. 
Fxecutive 60 is dvnamotor-powered- 
Unit is made by Wright Airborne 



FEDERAL’’^2^SKIS 

Provide Unlimited Winter Flying 


You'll enjoy new horizons with your plane 
without concern for snow cleared runways 
when you own FEDERAL multi-purpose 
aircraftskis, Installed with (he exisling land- 
ing gear, (hey are hydraulically controlled 
from the cockpit so that you may lake off 
or land on either bare runways or the deepest 
snow. Federal Skis are available for most 
popular aircraft, 

n» FEDERAL SKI er,J ENGINEERING Cerp. 

3456 North Mississippi Drive 
Minneapolis 12, Minnesoto 
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new ARO 5-Liter Liquid Oxygen 
Container 


The Liquid Oxygen Container, developed in Arc’s 
Cryogenics Laboratories, establishes a new standard 
for equipment of its type. The integral variable capaci- 
tance tank unit gives accurate liquid level indication 
under all service conditions when used in combination 
with a null-balanced Power Unit Indicator. The con- 
tainer can be quickly removed and re-installed, thereby 
allowing remote refilling away from the carrier deck 
or other congested areas. A Filler Valve qualified to 
MIL-V-25469 is an integral part of the Container, and 
is easily accessible when refilling the Container aboard 
the aircraft is desired. Burst pressure of the Container 
is in excess of 2,000 psi, and the entire assembly 
weighs only 10 lbs. 



I-'.lcctronics, Kiiiisas Cit\', Mo., and is 
tlic first of a line of business and 
private aircraft equipment- Firm also 
iias a new localizer adaptor, WLA-10, 
which can be added to owner's present 
VIIF recehet; coming up arc a liglit- 
weight. low-cost ADF. an ILS package 
and a lightweight thrcc-light marker 


Type certificate -1A16 has been 
granted two-place Aerocar readable 
plane and a limited number are sched- 
uled for production in 1957- Aerocar. 
Inc., headed bv Moult Tavlor, Long- 
view, Wash., is looking for a company 
with production and sales capacities 
to handle the project. 

Price cut has been made by Safe 
Flight Instrument Corp., N, Y., on its 
Auto-Power equipment. Present list 
price with Speed Control unit is 54,670; 
if owner has this portion of equipment, 
price is S3.975. Presious Auto-Power 
price was 56, 200- 

Export of civil planes weighing 6,000 
Ib- or less in November totaled 87 units 
valued at 5971. 170 bringing the January 
through Noscnibcr tallv to 861 aircraft 
sxihicd at Sn.0l8.979.' Tliis compares 
with a total for ail of 1955 of 595 planes 
worth 57,288,883. 

Russians demonstrated a Mil-4 heli- 
copter in Syria. Exhibitions included 
spray 'dusting capabilities. 

Total sales of 5468,608 arc reported 
by Helio Aircraft Corp. for quarter end- 
ing Nov. 30, with net profitheing 553,- 
III. Helio states it has a backlog of 
5602.000 as of Nos. 31, 

USAF cadets at the Air Force Acad- 
emy. I3en>’er, Colo., are getting four 
gliders; three two-place trainers and a 
single-seat sailplane. Gliders will be used 
to pro\’ide btisic flight indoctrination. 

Bell 47J Ranger executive utility heli- 
copter, which completed a 17.000-ini. 
demonstration tour of Central and 
South American svas airbonic 72 of the 
S3 days of the tour and requited only 40 
lir. maintenance of its total 250 flight 


GET 


R.C.AUen 



The R. C. Allen damped rate 
gyro is the result of fourteen 
years proven-in-flight preci- 
sion instrument experience. 

Now in full production in a 
new pressurized, air-condi- 
tioned plant, the R. C. Allen 
damped rate gyro lias a wide 
range of applications. The 
unit is small, efficient and hermetically-sealed. Meets environmental 
conditions specified in MIL-E-5272A. Requires no heater for 
damping from .2 to 500 times critical, with temperature compensa- 
tion from -55'C to 4-80'C. M'e will design a prototype for your 
requirements and send on consignment for your evaluation. 




Turn and Bank 
INOICATORS 

Get quality control to the most rigid 
standards with the R- C. Allen Turn 
and Bank Indicator, yet at tremen- 
dous sax’ings in equipment costs. A 
standard model for all applications is 
available and now in use in thousands of civil and military air- 
craft. Manufactured to government specifications, MlL-I-7805 and 
CA.A TSO CSa. No special provision necessary for installation. 12V 
DC or 28 V DC with dial marking combinations to your specifications. 


tl'r/le /or 
Alltn prec 



INSTRUMENT DIVISION 

R.C.AUen Business Machines.Inc. 


330 Commerce Street, N.W., Grand Ropids, Michigon 
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out of Postushia 


GFR* “CAROUSEL.*^ 

The exclusive Pastushin GFR "carouser can rotate 
six molds automatically to provide extraordinary 
uniiormity and precise tolerances by its centrifugal 
action. Painstakingly engineered to distribute 
controlled amounts of resin and chopped fibers 
simultaneously, the "carousel’' turns out GFR 
parts 44"x lO", one every ten minutes, with a 
single operator. It accurately forms ports 
\ "out of round” as much as 20* between 


4 Now, after five 
and one-half years 
of persistent 
development, 

controlled shapes 
of highest quality 
and strength at 

production for the 
Air Force, Navy, 

contractors are 
aircraft fuel tanks, 

missiles, 
minesweeping 
floats, and other 
components. 


E/VSTUSHiaf 

AVIATION CORPORATION 

5651 WEST CENTUBY BLVO., LOS ANGELES, CALIFORNIA 

PASrUSHin INPUSTRIES, INC., LOS ANGEI.ES - HAWAIIAN AIRMOTIVS LTD„ HONOLULU 
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NEW AVIATION PRODUCTS 


Transistor VDC Regulator 

Transistorized DC voltage regulator 
is designed for liard environment and 
tight space, weight limits. Scries power 
transistor and tcmpcrutiirc cam|Kiisated 
Zonot diode reference siiltage are used. 
Voltage, current, regulation, size and 
other parameters mar' be widely \aricd 
to suit user’s needs. Input voltage is 
27.5 VDC ± 15%. Two models are 
offered, one witli output of 20 VDC at 



50-250 MA and the other with 20 VDC 
at 10-150 MA. Regulation is within 
* 0.1% for combined variations of in- 
put voltage, load, Icmpcratiirc, drift and 
sibration, ‘I'emperaturc range is from 
32K to 150F. Dimensions arc 2x2x2 
inches. 

Western Gear Corp., Electro Prod- 
ucts Division, 132 W. Colorado St., 
Pasadena 1. Calif. 





Rotor Trim Actuator 


"Flying turnbucklc” actuator lets heli- 
copter pilot trim rotor blade pitcli in 
four seconds on ground or in flight. 
Chore formerly took ground crew an 
lioiir. Fail-safe electric actuator may be 
controlled automatically. Svnebroniza- 
tion requires only 0.1 in. movement of 
actuator arm. Pilot recognizes synchro- 
nization by vibration mde. Actuator 
weighs 11 lb. and is i»wered bv minia- 
ture DC motor. No stop switches are 
used to cut out motor. If unit is left on 
it will stall but not bum out. 

Garrett Coqsoration, AiRcscatcIi Di- 
vision, 9851 Sepulveda Blvd., Los An- 
geles 45. Calif. 



Gyro Yaw Rate Table 

Rate of turn table tests gyros and 


latcd pressure altitudes betn een sea level 
and 60,000 ft. .Automatic rate pro- 
grammer permits rate to be sequenced 
as a function of time in a prcdctcmiined 
cycle and can be supplied as an integral 
part of equipment. Table is designed to 
subject a 10 lb. laid to rates between 
zero and 300 deg. per min. and can be 
used in 20x20x20 in. chamber. Rate 
fluctuation or wow is less than 1%. 
Control panel and amplifier mas' be re- 
mote from table. It can be mounted in 
standard 19 in. tack. 

Micro Gee Products, Inc., Box 1005, 
6100 W. Slauson Ave., Culver City, 
Calif. 



Verv low durometer silicone rubber 
Stuck has compressibility in the range 
of silicone sponge rubber. It can be 
molded in iW in. tr> 1 in. sections and 
it in. to 1 in. sheets and can be ex- 
truded in 10 ft. lengths. It is immune 
to ozone and wcntlicring and is odorless, 
nou-corrosii’c and non-contaminating. 
Temperature range is from — lOOF to 
-F500F. 

Connecticut Hard Rubber Co., 407 
East St., New Haven 9. Conn. 

Quick Disconnect Mount 


Quick disconnect mount for aircraft 
cameras and instruments is locked by 
single screw and is sclf-eentcting. Lock- 
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AERONAUTICAL 

I 

U INTERESTING 
I APPLICATIONS 
I IN FLIGHT RESEARCH 
I OF WORLD FAMOUS 
■ SPERRY EQUIPMENT 

u 

ENGINEERING TEST PILOT 

with recent jet fighter or 4 engine experience. Engineering degree, 
and 2500 hours minimum flying time required. 

UTILITY PILOT 

Commerciai and instrument ratings required. Minimum of 2500 hours 
first piicpt time. Seaplane rating desirable. 


FULL EMPLOYEE BENEFITS 
^ RELOCATION ALLOWANCES 
!' APPLY TO MR. R. STEWART 

^ SPERRY 

S GYROSCOPE CO. 

MacArthur Field 
Ronkonkoma, L. I., N. Y. 




EOVERNMENT SPECIFiCATlON TUIIHG IN STOCK.. 


4130 GRADE 

•AMS -6371 •AN-T-69 


4135 GRADE 102SGRADC 


• OSTROIT, MICHIGAN 
tOS ANGELES, CALIFORNIA 


ing forces are evenly distributed aiound 
pcriplicty of dements and no motion is 
possible ill any direction. Virtues of 
mount arc made possiltle by designing 
receptacle side rails and unclampcd 
edges of dovetail plate to matching 45 
deg. angles- Selt-centeriiig and sclf- 
Icvding features arc especially valuable 
w hen equipment must be frequently re- 
moved and reinstalled. 

Huber Industries, Inc., Cincinnati ?3, 
Ohio 

Exposure Control 

Automatic exposure control for mo- 
tion picture cameras is intended for 
industrial and scientific pliotograpliy 
where liglit conditions arc imcontrolf- 
ablc. .Accent control permits photog- 
rapher to dciibcratdv change aperture 
setting from that based on average 
lighting to one giving best exposure to 
subject. Response speed gives full travel 
from f2 to f22 in one second. 

Flight Research, Inc., P. O. Box 1-F, 
Rielimoud 1, Va. 



/\utomatic acceleration simulator tests 
equipment throughout the range of ac- 
celeration and deceleration encountered 
in rocket fligiits. Ssstfin duplicates any 
two-sfage flight. Accclcration-dccclcta- 
tion unit uses sector socking specimen 
mount whicli eliminates virtually all 
undesirable side accelerations. Acoustic 
specimen cavity and special microphone 
collect diiha by audio sensing so that 
hcrciiictic.illy sealed specimens can be 

Magnavox Co., Dept. N.P., Fort 
Wasne 4, Ind. 
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AVIATION PRODUCTS 



What’s special 
about these 
pneumatic controls? 



Janitrol aircraft pneumatic controls are spe- 
cial because each new control has a backlog 
of successful, service-proved designs behind 
it. Many designs incorporate multiple func- 
tions in an integrated package— actuation, 
pressure regulation, and air control. Invari- 
ably the "package" weighs less, takes up less 
room than separate controls. Choose from 
service proved designs or set your own re- 
quirements. 

Three of many different types in service: 
1. Canopy seal regulator actuates mechani- 
cally by canopy movement— maintains pres- 
sure in inflated seal, but releases instantly for 
emergency escape. Auxiliary port provided 
for other uses. 2. Pylon tank regulator with 
relief valve, maintains constant pressure for 
fuel transfer. 3. High pressure anti-icing 
valve, regulates jet engine bleed air pressure 
for use in anti-icing systems. 

Janicrol's pneumatic controls are an out- 
growth of long engineering and manufactur- 
ing experience in aviation air handling and 
heat transfer equipment. 

Janitrol Aircraft-Automotive Division, 
Surface Combustion Corporation, Columbus 
16, Ohio . . . District Engineering Offices: 
Washington, D. C., Philadelphia, Columbus, 
Ft. Worth, Hollywood, 

COUSUSTIONSTSTEMS.HEATEXCHANGERS.pNeUMATlCCONTROLS 
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THIS IS 



GROUND SUPPORT ! 



IN ACTIVE USE WITH U.S. AIR FORCE, NAVY AND MARINE UNITS Other modelsolsintle aril 
multi-purpose {round support equipment are available with any combinations of . .AC and 
DC power . . . high pressure sir, hydrsulics, and low pressure air refrigeration and heating. 
CONSOLIDATED'S resouiesfulness in solving the most challenging problems in the design 
and manufacture of ground support equipment attests to its ability to develop speciallted units 
to fit your individual needs. 



CONSOI-IDATED 
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Mars*/5 

moving 

fast! 


Mars engine has proven its worth 
In more than 15 applications. 


SOLAR 


PANY^V DES MOINES 


Many new uses for the compact, reliable 50 hp 
Mars gas turbine have been developed in the last 
few years. Engineers welcome the high power-to- 
weight ratio of the Mars turbine, its fast starting 
under extreme temperatures, its easy maintenance, 
its sturdy dependability with infrequent overhauls. 
If you need a reliable 50 hp prime mover for pumps, 
auxiliary electric power or compressors, write Dept. 
C-120, Solar Aircraft Company, San Diego 12, Calif. 


tnpitiVtnMi 


Pod-r 


ited electric power supphj 





Co. 










UNITED AIRCRAFT PRODUCTS, INC. 


All sheet metal assemblies by UAP are fabricated to 
guarantee customers that their design characteristics 
will be maintained under all service conditions. UAP 


offers the design engineer a storehouse of "know- 
how” to produce to his requirements; and to the pur- 
chasing director, a proven reliable source for sheet 
metal assemblies. 
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UNITED AIRCRAFT PRODUCTS, INC. 

1116 BOLANDER AVENUE, DAYTON, OHIO 









LINK DC-8 flight simulator 



To help train pilots and crews in transoceanic jet flight, Link will build 
KLM-Royal Dutch Airline’s DC-8 jet flight simulator. 

Long before the first of these mighty four-jet Douglas transports is de- 
livered, KLM’s personnel will have already learned the “feel" of the plane. 
They wilt have trained in conditions precisely simulating actual flight, prac- 
ticing crew coordination, radio procedures, navigation, landings, takeoffs and 
the handling of emergency conditions. 

Keeping pace with progress in every field of aviation is the watchword at 
Link . . . where advanced electronic engineering is helping to make tomorrow's 
flight better and safer than ever before. 



pilots 

will train in LINK Electro simulator 


The worid’s first EIcctra simulator has been designed and 
developed by Link. Pilots and crews for KLM-Royal Dutch 
Airlines’ new Lockheed Electra fleet will train in this ad- 
vanced propjet simulator . . . just as the personnel slated to 
operate KLM’s new DC-8’s will get the feel of jet flight 
in a Link DC-8 simulator. 


make it possible for KLM personnel to experience actual 
’’flight’’ in the new propjet. Long before KLM receives de- 
livery, pilots and crews will have practiced and learned all 
flight procedures: landings and takeoffs, crew coordination, 
radio techniques and especially emergency procedures. 

Once again, Link scores a major contribution'in aviation 
progress . . . helping to build better, safer flight through 





Pioneer and World’s Leading Prodvter of Flight Simviafors 

AVIATIOM, INC. 


OTHER LINK DC«S SIMULATOR USERS «w/Tgr 













Anything that can be postulated is possible, says 
science— including timetessness. 

The latest table-talk among the rocket and mis- 
sile men has to do with the physics (and meta- 
physics) of photon propulsion: thrust for a space 
vehicle derived by shooting incredibly concentrated 
beams of light (photons) from its tail. Result- 
speeds approaching that of light ! Round trips to 
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distant galaxies could thus be accomplished in a 
single generation of the crew. Meanwhile, however, 
the Earth would have passed through a billion years 
—possibly into cosmic oblivion ! 

The space-time ratio is increasingly a factor in 
the calculations of a brand new field of science 
known as astronautics . . .Work in this field at 
Martin is already at the threshold of tomorrow. 


r=r-rw MSM 
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A little pull 
in the right 
place . . . 


Aircrafts' Who's Who Reports 

A cross section of the Who's Who in 
tlie aircraft industry— including Doug- 
his, Allison, Fairchild, Gnimman. Mar- 
tin. Hfpublic, Caaadair Ltd., Pratt and 
Whibiey among a host of others — is 
reported to have reduced engine wir- 
ing time as much as 66%. This saving 
is effected by the use of the new Rob- 
inson Wire Twister, an improved 
model of the ones that have seen serv- 
ice with the army, navy and airforce 
since 1943. Improvements include the 
exclusive diagonal jaw design that per- 
mits easier access to hard-to-reach 
areas, and clamps a vice like grip on 
tlie wire by pulling it into a 30^ bend 
thus delivering added leverage for 
twisting. 

In addition to the greatly increased 
engine wiring speed, users attest to im- 
proved shop safety — fewer skinned 
knuckles and bruised fingers. 

Besides their production line assign- 
ments, Robinson Wire Twisters readily 
adapt in the shop to bench work, on 
radio and radar equipment, on mag- 
netos, carburetors, instruments and 
sub-assembly work of all kinds. 

List price is S19.50. Write for fully 
descriptive literature to Ralph C. 
Robinson Company, Dept. W, Box 
3494, 2516 Crosby Way, North Sacra- 
mento 15, California. 



. . . saves 
Vs the usual 
wiring costs 
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REVERE 


DUAL 
FLOAT 
; SWITCHES 


Revere dual float switches 
have multiple applications. 
Used for automatic cut-off 
control in refueling opera- 
tions, remote indication of 
fuel or fluid level in tanks, 
automatic C.G. control to 
actuate pumps or valves. 



Revere Dual Float Switches 
allow use of two separate 
systems either as emergency 
or two-level control. Floats 
are only moving parts . . . 
non-absorbent for long-time 
accuracy. Permanent mag- 
nets in float actuate hermeti- 
cally sealed Glaswitch* at 
precise levels. Vibration- 
proof, slosh-proof. Many 
types available. 


Ask for Fngineer/ng 
Bulletins 1 OSO and 
1051 describing 
Revere Float Switches. 


«nk N dry. Conforms to MU SpociScotion 
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CORPORATION OF AMERICA " 

WALLINGFORD, CONNECTICUT a Subsidiary of Neptune Meter Company 


(Coiitiiiuecl from page 23) 

Changes 

David F- McCallistcr. chicf.cuginccring 
flight test seetiiin. ,\ll .\tneiican Knginccriiig 
Co., Wilniiiieton. Del. 

Maurice EUb, district sales manager (Nc'v 
England). S’atig .\irlines of Braril. 

Fred B. Ortnian. assoeiatc director. Stan* 
!<itd Research Institute, South Pasadena, 
Calif. 

John H. Mahoney, direetor-trafSc, .\nieri- 

Lirry Decker, assistant to the vice presi- 
dent traflic and sales. Bonaiira .\ir Lines. 

Paul L. lajyton, national aircraft engineer- 
ing representative (Los .\ngelcs. Calif.), 
rcxlile Products Disision, Onens Coming 
Fibcrglas Corp., Toledo. Ohio. 

loiiii Ranc. director engineeting and sales. 
.\ircraft Division. Bell .\ircraft Co^., Bn(- 
felo, \. Y. .\lso: George Ray. chief engi- 
nerrr; Stan Smith, chief project engineer; 
loliii Wcisbcck. contracts manager. 

Floyd Walter, director-manufacturing. 
Rockets Division of nevsTy fnnned M'eyon 
Systems Division, Bell .\ircraft, Bnlfelo, 
Y. .\lso: Desscy Rinehart, dia-etor- 
engineering; Steve Kmll. director-tests; (oc 
Piselli, manager-customer relations and sales; 
Mel Blessing, manager-contract administra- 

Ralph Matthews. Ji.. Fastern sales repre- 
sentative. .kiRescarch .kviation Service Di- 
sision, Garrett Corp., Los .kngeles, Calif. 

Steven E. Puffer, dircctor-proenrcmciit, 
Minneapolis-lloncvueirs .keronantical Di- 
vision Inertial gnldanee engineering plant 
(under construction). St. Petersburg. Fla. 

k'ictor .k. Canifield, Davton representa- 
tive, Rs-aii .\cronantieal Co., San Diego. 
Calif, 

Thomas Diinshenth. technical director- 
aiitomatic control system section, Cook Rc- 
SL*arch Laboratories, division Cook Electric 
Co., Chicago. III. 

Paul Steams Ellison, piihlie tclnlions di- 
rector. Cook Electric Co,, Chicago. Ill 

J. P. LauTer. kk'ashington representative, 
•ketonca Manufacturing Corp., kliddletouii, 
Ohio, 

Marvin (. Knhn, assistant director engi- 
neering, kircraft .kiinaments. Inc., Cockeys 
sillc. \1d. Richard .\. Iliisch succeeds Mr. 
Kahn as chief acrodsnainics and stnieturcs 
engineer 

Alee Ssnion, manager-sales engineering. 
Bristol kircraft Limited, Bristol. England. 

Ralph I.ehman, manager, .Aircraft Equip, 
nient Salts. Federal TeTcphiine and Radio 
Co,. Clifton. N. I 

fames II. N. Gtccnshields, chief check 
pilot, Renting .ksiatioii Ltd.. Oshasva, On 
tario, Canada. 

Frederick Harris, consultant and tcchni- 
eal representatis’e (Daston. Ohio). Kaman 
kircratt Corp . Bloomfield, Conn, 

Donald C- Ak'agnet, plant manager, Mag- 
netic Re.search Corp . El Segnmfo, Calil. 

Brig. Gen. Marshall A. Tyler (USMC, 
ret.), engineering manager. Pauvitt .Aircraft 
Co., Clifton Heights, Pa. 

Harvey T. Harrod. regional manager 
(W'ashinglon, D. C.). .Air .Associates. Inc., 
Teterboro, N. f. 
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Engineers Seeking — 

continued 
professional 
development. . . 

This is McDonnell’s partially completed “EngineevinR 
Campus", where engineers will Knti an ideal atmosphei e 
for their continued professional development. 

But these ultra-modern, completely equipiied 
engineering facilities are only part of the picture. 

We have a well planned, organized program for 
improving the pi'ofessional status of each member of 
our engineei ing staff. This ])iograni includes counseling 
by a special staff of Career Analysts, and advanced 
engineering training in our complete in-plant training 
firogi'am or at one of our two local universities. 





Picture of a young man 

Planning a 
Snccessful Fntnre! 





issni .Br E,. 

GENERALI^ ELECTRIC 




EMPLOYMENT OPPORTUNITIES 


BURROUGHS RESEARCH CENTER NEEDS God ENGINEERS 




,njCfLyu2je/tA 

WHO^WANT AN 

IVORY TOWER 

We don't specialize in real ivory towers, 
but we do take pride in giving GOOD 
engineers a place to dream. 

At the Burroughs Research Center, the 


creative enc 
utilizing his 
talents. He 


gineer is given full reign i 
; initiative, obilities and other 
s encouraged to try out his 
own ideas and to develop new ones be* 
cause, here at Burroughs where research 
is king, ideas are an important product. 
And, a man in an 'ivory tower* needs lots 
of peace and quiet to do his best work 
. . . that's why our Research Center hos 
been conveniently located in a beautiful 
suburban area so our engineers can 
work, live and enjoy their leisure time 
with their families in the relaxed aura of 
suburban community life far from the 
clatter and clang of the city. 

If you're looking for our type of 'ivory 
tower', plus good pay and a top-flight 
benefit program, why net look into the 
Burroughs story today? 

Inquiries ore inviltd from those quallStd os 

• ELECTRICAL ENGINEERS 

• ELECTROMECHANICAL ENGINEERS 
e PHYSICISTS s MATHEMATICIANS 

• MECHANICAL DESIGN ENGINEERS ^ 
e MECHANICAL ENGINEERS 




Write or Telephone 

M. E. JENKINS. PLACEMENT MANAGER • PAOLI 4700 

for fnterview at Your Convenience 

BURROUGHS CORPORATION 

Reieaitck Ceideii 

PAOLI. PA. * On Philadolphia-S Main line Near tfiMork Valley ~ 



AN EXCELLENT OPPORTUNITY 


for the U.S. Nov/. 


Ttierr icill br 2 la 3 monlbs 
Irainin/l and indoctriiialinn al 


slatioii ill one o/ Ibe /oltoieiiig 


DO YOU QUALIFY? 


Yon loitl be nsKoriaieil icilh a 
leading military eleelronics 

a eery rapid rale. Oiir engineers 

(ion. travel and subgislenee ex- 
bill'* lor advaneed eitneaiion. 


STAVID ENGINEERS 
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EMPLOYMENT OPPORTUNITIES 



DEVELOPMENT 


PRODUCTION 


e basic deeigii concepts bascil on practical means of acconiplishincnl. 
Your concepts are translated liy layout draftsmen to a more communicaI>le 
form tinder yovir '■uidance. In other words, HOW, WH.AT, WHY, WHERE 
sysicmized. 

You evaluate, refine and improve; usiny the finest PRODUCT IMPROVE- 
MENT TOOLS. These “TOOLS" include the host TEST and RESEARCH 
facilities available and you have tlie added advnnin'c of working alongside 
the top men in this field. 

You supervise the evolution of a production model liascd upon engineering 
prototypes resulting from the Design and Development. Prodticcaliility anil a 
high degree of rcliahility will he your responsibility. Your job will include 
ibe iiiaintainaliility anrt function of Electro-Mecbnuienl Devices, Precision 
Gear Trains and Paek.'igcd Electronics in the fields of Inertial Guidance, 
Avionics and Jet Engine Fuel Controls. 



Job assignments ore occomplished by men 
operoting os o team. Our program is expanding 

men for importont positions on our Engineering 
leoms. Why not you?? 

Company Exponsion Program, 
new plant facilities ore 
being added In 
suburban Milwoukee. 


AVIATION WEEK, January 14, I9S7 


combining cullurol and shopping 

You and your family will love 
Milwoukee, 

To orronge personal, confidential 

rbsurre today to 

Mr, John p. Hefflnger 
Supervisor of Technical Empfoymenf 


GENERAL MOTORS CORP. 



EMPLOYMENT OPPORTUNITIES 


KIKCIROM KMilliliUS... 


become one of the first 
staff members of RCA's new 
ENGINEERIN6 OPERATION 
at WHITE SANDS 
Proving Ground. 

The very nerve center 
^ of missile electronics I 

RCA is new to While Sands! 

Qualifled electronic engineers can now 
begin a career in a responsible position where 
the atmosphere crackles with the stimulation 
of far frontiers in missile electronics. 

Specihc RCA assignments are in missile 
electronics, ground support systems, missile 
guidance and complex launching systems, 

You must, of course have your EE, ME or 
physics degree, several years' electronic 
design experience . . . and must be 
familiar with one of these Helds: 


System and sub-system analysis 
Reliability data conirel 
Evaluation of 


Equipment conti 
Data analysis 


tatior 


Projects will relate to sub-systems such as; 

PRECISION RADARS DATA PROCESSING EQUIPMENT 

DIGITAL DEVICES FIRE CONTROL 

ANALOG DEVICES DATA SIMULATION 


Stort at an excellent salary.. . A full program of 
liberal benefits gives your income added security. 

RCA’s Tuition Refund Plan will provide for 
advanced studies. RCA pays relocation expenses. 

ARRANGE CONFIDENTIAL INTERVIEW 
WITH ENGINEERING MANAGEMENT 

lend comp/ete resume to: 

Mr. John ft. WM 
Empfoyment Manager, Dept, V-4A 
ttadio Corporation of Amer/eo 
Camden 2, N. J. 

RADtO CORPORATION of AMBRICA 

DEFENSe ELECTRONIC PRODUCTS 


SVERDRUP 
& PARCEL, Inc. 

is further expanding its 
Aeronautical and Special 
Structures Sections 
especially for work on 
Supersonic and Hypersonic 
Wind Tunnels and Power 
Plant Test Laboratories. 

AERONAUTICAL 

PRflfECMNLE?R MTEGORR^ PLUS 
SEVERAL RECENT GRADUATES 


■ BackEfound in Ram let and Tiirio let 
Test & Performance 


OPENINGS FOR ENGINEERS, DETAILERS 
& DRAFTSMEN ON UNUSUAL AND 
VARIED WORK SUCH AS 

• Floating Oil Derricks 

• Wind Tunnels 

• Power Transmission Lines 

• Air Nozzles & Flow Conirerters 

• Test Facilities 

OBd laduBtrlsl laeiUliBf, STBrdrup d Pa 



SVERDRUP S PARCEL, INC. 
Engineers - Architects 
915 Olive St. Louis 1, Mo. 
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EMPLOYMENT OPPORTUNITIES 



EMPLOYMENT OPPORTUNITIES 





SYLVANIA’S ^ 
ELECTRONIC 
DEFENSE 
LABORATORY 

tKo enu'i’'”er, i^ihe 
Syetems Aiialyaia Section: 




W SYLVANIA T 


AVIATION WEEK, 


14, 1M7 


EMPLOYMENT OPPORTUNITIES 


SUNDSTRAND 

AVIATION 

Has Opportunities for 

DESIGN ENGINEERS 
MECHANICAL ENGINEERS 
ELECTRICAL ENGINEERS 
to Design and Develop 

MECHANICAL-HYDRAULIC 
CONSTANT SPEED SYSTEMS 



SUNDSTRAND AVIATION 
2531 11th, Rockford. Illinois 


HELICOPTER PILOTS & MECHANICS 
lOB OPPORTUNITIES AVAILABLE 








OPPORTUNITY 

We hove an unusuol opportunity for an exceptional pilot with a 
soles background. The mon we wont must be currently engaged In 
flying, preferably in the business field and capable of all weather 
operotion. He must be genuinely interested in or have experience 
in executive oircroft soles work. Naturolly we are Interested in 
securing the most suitable man availoble and all applicants will 
be considered. If you meet these requirements or if you have the 
pilot quoliflcations and fee! you have sales potential in this field, 
send your resume and recent photograph to: 

PAGE AIRWAYS, INC. 

ROCHESTER MONROE COUNTY AIRPORT, ROCHESTER, NEW YORK 



CLASSIFIED Searchlight Section ADVERTISING 

BUSINESS OPPORTUNITIES EQUIPMENT - USED or RESALE 





another 
exclusive offering! 

24-Passenger Airline 

C-47's 

Available for Immediate Sale 
Immediate Delivery 
In Foreign Scheduled 
Airline Operation 
Price aching $110,000 
"F.A.F. Location" 

for sale 

GRUMMAN MALLARD J-29 

Now being overhauled 
Will finish to specificotiens 

3 

C-46F's 

.ul.arny, ha.liu ClUippnd — 

1946 BEECHCRAFT D18-S 

Clean & ready to go — i$34,7S0 

WIlllAM C. WOID tSSOCIATLS 

Dopl. AW-SSI Fifth Ave., N.Y, 17, N.Y. 
7elepirt.ae:MUrror HrII 7-]0S0-Cobti; Blllwold 

w , w. . i C18 and D18 

whlrow^e k BEECHCRAFT 

For detoils confocti 

Nllllan] C. Wold Associates 

Exctosive Sates Agentsi 
lept. AW 

551 Fifth Avenue, New York 17, N- Y. 
telephene: Mllrroy Hilt 7-2050 
Cable: BIllWOLD, N. Y. 

SUCK AIRWAYS, INC. 
341$ Cedar Springs Read 

TBADE.AYER COMPANY 

BEECHCRAFT BONANZA 

F-35 

E-225 Continental— 500 hours Morker beacon 

Pin bulletin complied with Floras 

Grimes beacon 

Air condition Aux. elec- fuel pump 

LVTR-36 Full ponel 

LTRA-6 with Omni & meter Metal propeller 

(12 chonnel xrrir.) Window curtains 

80 gas 190 cruise, 65% power 

AOF.52 50 amp generator 

L-2 autopilot Paint-lt, blue & white 

Custom white leather 4 Month worranly 

Vance breeze boundry layer control Sun visor 

MINNESOTA AIRHOTIVE, INC. MINNEAPOLIS 23, MINN. PA 1-3351 

NAyC0,.»iS"5^. 

DEICER BOOTS 

C-46's 

New Bell 47 
D & G helicopter parts 

50% off list. 

STINSON FIEID^AIICRAFT ^ 

Deal DLcctly 1 SIKORSKY H5A 

Firl) siod.l a*l R ^ Corafnereiei 

ru;cUi.m uirfu'l S-S1 HELICOFTEWS 

PBY 5A'S 

/^\ Weather Eye 

U f mir Flight RADAR 

TRADE-RrEllCaMFtNr 
Linden AIrpgrt, Linden, N. J. 

SALE OR LEASE 

Recarrlly avnrhovlad and rewired 
Modified for 2 crew, 15 Passengers, Cargo Doors 

VjTtv I TIMMINS aviation 

A| 1 ' i LIMITED 

Montreal Airport. Montreal 

^ t p, 0, Sax, Dridgcfen, Mo. 

H there is anything you wont ^ 

OR . . . something you don't want— 
Advertise it in the 

SEARCHLIGHT SECTION 
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BRITISH PLANT AVAILABLE 
AMERICAN MANUEACTBRER 


Office Space to Become Available 
Immediate Vicinity 
Los Angles International Airport 




DC-3 

FOR LEASE 

Standard Airline Radio 
21 -Passenger interior 
Complete Anti-icing, De-icing 

TRANS-INTERNATIONAL 
AIRLINES. INC. 


Immediate Delivery 


R985 R1340 R2000 

ENGINE WORKS 


Remmert- Werner 

St. Louie Florida Toledo 
Lodestar DCS Beech 


FOR SALE 

DE HAVILLAND DOVE 

Corporation Owned 


C. V. STARR a CO. 


s.ix fnAxriKrn . 


TtiFM HS Siliorskl Halle«pt«rs w 


Onr SSI SlkarsM 


[. Rld.Eawoad, N, J., 


PfS IODIC AIS 


r. O. Box I6S*. Brookville. Fa. 


SPECIAL SERVICES 


PARTS & SUPPLIES 


OXYGEN EQUIPMENT 

SALES I, SERVICE 

BEOUl>TORS-k 


IJCP AERO 


CniNOERS 

IXED INSTAUAtlONS 
APPROVED REPAIR STATION 
ORSRon S'llEl 


rr.li.lng. SCHOOLS 


IF YOU RCNOeH A SlRVICt TO THE 
AVIATION INOLISTRY YOU SHOUtD 
(NQUHIE ABOUT THIS SECTION! 


WANTED 


WANTED 

GRUMMAN GOOSE 


WANTED TO BUY 

Pratt & Whitney R-1830 


FINEST AIRCRAFT MAINTENANCE 




r FRIENDSHIV 

' ■ R «:> R TT ^ 



TO WA5HINGTON-BALTIMORE l -S -^ 

AOrtsIa.IuVeeh.— »mln.taBalto. ' W ▼ 


T«* FrlflAdililg Atrgsrs.Md 

CAA certified 
repoir stotion 
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Gets Close Attention from Engineering- -Management... Your advertising will too! 


specificntions on all U.S. and leading foreign aircraft, missiles and pilot- 
less aircraft, rotary-wing aircraft, lighter-lhan-air craft and engines. 
Tables and charts will show military aircraft procurement and expendi- 
tures; aircraft on band, on order and proposed plans; transport aircraft 
in use, and on order; traffic and business statistics and business and 
utility aircraft shipments. Every phase of the airpower subject will be 
reported tvitb facts, figures, charts, tables and illustrations in an edi- 
torial format designetl to provide the greatest possible long term use- 
fulness. 


Get complete details by con- 
tacting Your Aviation Week 
representative 


.NVEXTORY OF Airpower" Issue will be received as a regular weekly 
lue by aviation’s largest and most significant engineering-mililary- 
tnagement audience — Avution P eek's 64,193 net paid siibscrib- 
5. (Current print order; 67,949; June 1950 ABC net paid; 57,900. i 


.Advertisers are assured peak values because of the high readership 
gained through the years. Industry and military men have depended 
on this only source of airpower information to satisfy their needs and 
have established it as aviation’s standard reference on the subject. 


AVIATION 
WEEK « ® 


A McGRAW-HILL PUBLICATION 


Status of our country’s airpower is the prime interest of aviation’s 
designers, engineers, management and military people. They put a 
premium on the vital airpower information which they gel each year 
from the Inventory Issue. And it’s especially timely now when pressing 
world conditions and increasing air transportation demands force air 
weapon system developments and aircraft production at a rate difficult 
to keep up with. ‘‘Inventory of Airpower" Issue is the only source that 
fulfills the need for up-to-date information on developments and growth 
in the aviation industry. 

Teams of Aviation Week editors are presently engaged in amassing 
the voluminous airpower data that is packed into this issue. Special 
sections will be devoted to military budgets, military airpower trends 
and forecasts, air transport, missiles, engineering, manufacturers, avion- 
ics, helicopters, industry buying procedures and foreign airpower tvilh 
particular emphasis on Russian airpower. 

Industry as well as individual manufacturer’s sales, financial, employ- 
ment, production and plant statistics will be given. Included will be 


/ 



hypersonic flight and related fields. We need explorers loehing for a future in an atmosphere of individual professional 






LETTERS 





Sikorsky rotor heads stress ESNA 


A 16-year fastener field test 


How many different stresses are exerted on this rot(tr head as 
it controls the cyclic and collective pitch of the five main blades 
of the Sikorsky S56 designed to transport 26 fully equipped 
troops? Since it also transforms engine power into forward 
motion or vertical flight, the stresses add up to an interesting 
but complicated problem in dynamics. Notice that Sikorsky has 
solved the fastening problems related to this rotor head design 
with dozens of standard hexagon and double hexagon Elastic 
Stop nuts. 

They are self-locking, maintain precision adjustments and 


assure fastener security under the vibration and stress loads 
normal to helicopter flight. 

Sikorsky Aircraft Company had been using Elastic Stop nuts 
f{)r over a decade before it l)egan developing rotary wing air- 
craft in 1939. They have been a steady ESNA customer for 27 
years and Elastic Stop nuts have been a standard fastener on 
every new Sikorsky design. 

If you recognize the practical value of almost three decades 
of “flight tested'* experience on all types of air frames and 
engines . . . you’ll rely on Elastic Stop® nuts. 



ELASTIC STOP NUT CORPORATION OF AMERICA 

Department N83-125 ’ 2330 Vauxhall Road * Union, New Jersey 


